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EXPERIENCES ASSOCIATED WITH A TRANSFUSION 
UNIT IN A 700 BED HOSPITAL: AN ANNUAL 
SURVEY OF OVER 3,500 ADMINISTRA- 
TIONS OF BLOOD AND PLASMA 
(DRIED) * 

By Lowell A. Erf, M.D., and Harold W. Jones, M.D., F.A.C.P., 

Philadelphia, Pennsylvania 

The purpose of this analysis is to discuss some of the clinical experiences 
and the practical problems associated with the Blood Transfusion-Plasma 
Unit f of Jefferson Hospital for the year ending July 1, 1942. 

Technic 

a. Preparation of Blood and Equipment Used. During the year no 
bottle of blood was used for a transfusion after four days of storage. Many 
of the qualities of blood change after that period of storage. 1 ’ 2 Since there 
were relatively few colored donors, colored blood was given to colored pa- 
tients or used for plasma. 3 Blood was typed and crossmatched by the Land- 
steiner technic. The apparatus for collecting and dispensing blood (includ- 
ing cellulose tubing) was purchased from Hospital Liquids Incorporated; 
both the 750 c.c. vacuum bottles and the 650 c.c. centrifuge vacuum bottles 
were used. Because rubber tubing is becoming scarce and because the 
danger of pyrogens is probably minimized in cellulose tubing, which is dis- 
carded after the initial use, cellulose tubing was used for the administration 
of blood and has proved to be a very satisfactory substitute. All of the blood 
transfused was citrated and was administered cold as it came from the ice 
box, the temperature of which was maintained at 35° F. 

A card attached to each bottle of blood taken from the bank had the name 
of the donor, the date the blood was withdrawn, the type of blood contained, 
the results of the serologic tests (both Kahn and Wassermann) , the name of 

* Received for publication August 26, 1942. 

t Established by the Charlotte Drake Cardeza Foundation for Study of Diseases of the 
Blood and Allied Conditions. , 

Copyright, 1943, by The American College of Physicians 
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the recipient and the name of the technician who performed the crossmatch- 
ing. After each transfusion the attending nurse must sign the card attached 
to the bottle indicating that the patient did or did not have a reaction following 
the transfusion. Of 2,869 transfusions during the year, in only three in- 
stances was blood administered other than the type identical to that of the 
patient’s (3 bottles of citrated blood of type “O” were given to three patients 
with type “A” blood) and of the three, one patient suffered a hemolytic 
reaction (see case reports). We feel that homologous blood should be ad- 
ministered but there is good evidence that blood from universal donors is 
usually safe. v Rosenthal and Vogel 40 have shown that in over 800 trans- 
fusions of universal donor blood no more reactions occurred than when 
homologous bank blood, or when the old indirect transfusions of homologous 
blood were used. 

Aubert et al. n demonstrated that in 40 per cent of donors of group “O,” 
anti-A titers of over 1:512 were found and noted that transfusions of “O” 
blood of such high anti-A titer, or higher, rarely produced an elevation of 
the red blood cell levels of recipients of group “A.” Neither did they pro- 
duce»severe or fatal hemolytic reactions. They concluded that when a trans- 
fusion is designed to raise a recipient’s red cell count homologous group 
blood should be given, but in emergencies when restoration of blood volume 
is required universal donor blood is justified. 

The technic followed for cleaning needles and rubber tubing was de- 
scribed by Lewisohn and Rosenthal. 0 ’ 1 The scrupulous cleanliness of these 
articles was found to be of the utmost importance in preventing post-trans- 
fusional febrile reactions. 

b. Plasma. The outdated blood, that after four days of storage, was 
either separated (DeLaval separator) or centrifuged, the plasma withdrawn 
(either by the open or closed systems), then pooled to reduce agglutinin titer, 
frozen in glass containers, dried by the Hill Adtevac machine 7 (a most prac- 
tical machine since the hydroscopic agent, silica gel,- can be used over and 
over again) and weighed out in 12.5 or 16 gram quantities and placed in 
glass vials with rubber stoppers, from which the air was evacuated or the 
air was replaced with C0 2 gas. Twelve and one half to 16 grams represent 
the average amounts of dried plasma obtained from 500 c.c. of blood. The 
small vial (120 c.c.) containing the plasma and another small vial (60 c.c.) 
containing pyrogen-free water can easily be carried in the coat pocket of a 
physician (figure 1). With the aid of a 50 c.c. syringe and needle any 
physician can have the equivalent of a pint of blood (excluding red blood 
cells) available at any moment. Such 4 or 5 fold concentrated plasma is 
popular because it can be administered within three to five minutes of time. 
The water used for the restoration of the dried plasma was obtained from an 
electrical Barnstead still; the water from the still passed through a Micro- 
max conductivity indicating recorder, which rejects water having more than 
one part of foreign material in 75 million parts of water. With few excep- 
tions (one of which will be described below) all of the plasma was adminis- 
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Fig. 1. The illustration shows 16 grams of dried plasma m^a J^cx^ vml, 

pyrogen-free distilled water in a 60 cx. |° edle } {or intrasternal administrations (18 

venous administrations and a 20 gauge style t concentrated plasma is 

gauge styletted needles are better for the latter because 4 fold to 5 told concern v 

plasma and administering it can require as little as 5 minutes n „r^rmed forces are wa- 
tered in fox holes or on rolling ships or ambulances. (Since our armea iorces 
supplied with medical equipment only the 120 c.c. vial with plasma need be shipped from 
country. It weighs 160 grams.) 


original fluid state. The pH of restored plasma without the addition of C0 2 
varies between 8.1 and 9.3, but with the addition into the sealed bottle, before 
water is added, of 120 c.c. of C0 2 (the amount removed in the process ot 
drying) the pH is brought down to 6.8-7.S. Those vials in which the air 
was replaced with C0 2 before storage did not need additional C0 2 to ring 
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the pH to 6.8-7.8. The C0 2 was obtained from small cylinders which can 
be found in any anesthetist’s equipment. 


Prothrombin 
pH (% of normal) 

1. On collection from three donors. Fresh citrated blood 7.8 100 

2. Four days later after separating and pooling of plasma (fluid) 7.8 75 

3. Six days later after drying and restoring to original tonicity, with 

(a) H 2 0 '. 9.2 27 

(b) HjOand C0 2 : 7.5 43 

4. Six weeks and one year after restoring dried plasma to fluid state 

(original tonicity) with 

(a) H 2 0 9.0 30 

(b) H 2 0 and C0 2 7.4 33 


As can be observed the prothrombin levels dropped proportionally to 
time of storage before drying. Prothrombin of plasma does decompose on 
standing in the fluid state, but decomposes very slowly, if at all, in the dried 
state. Very little plasma prothrombin is lost if plasma is dried within 24 
hours after removal from donor and if, when it is to be used, it is restored 
to the fluid state with water and C0 2 (in the amotmts that were removed in 
drying — usually 60 vols. per cent or 60 c.c. per 100 c.c. of fluid plasma). 

c. Transfusion Sites. Most of the blood transfusions were administered 
intravenously; however, many were administered by other intra-endothelial 
routes ; through the intrasternal or intratibial marrow cavities. The corpus 
cavernosum of males, a site of transfusion suggested by Strain, 8 was used 
only once; it was successful. In cases of severe shock, or in children, or in 
very fleshy patients in whom veins were not palpable, or in cases of burns 
where veins were mutilated or in cases (of epileptics, or on board a rolling 
ship or ambulance, etc.) in which motion of arms or legs could not be satis- 
factorily controlled the other intra-endothelial routes became necessary. We 
have administered blood and both concentrated and diluted plasma intra- 
sternally with the aid of syringes or by the “drip” method. Craver 9 pointed 
out that the first diagnostic sternal aspiration was done by Mosler in 1876. 
This site has been used extensively for, aspiration 10 and injection pur- 
poses 12 since. 

d. Reactions Following Administration of Blood or Plasma. From pa- 
tients who have reactions, the following information (on mimeographed 
sheets) is obtained : 

Card No. of 

Patient Donor Date trans 

Age of Patient Attending Physician Ward or Room 

Amount of blood received Type of blood 

Diagnosis of patient pre- or postoperative 

Complications 

(pregnancy, abortion, pulmonary or hepatic disorders, malignancy or previous multiple 
transfusions) 

Type of reaction (urticaria Incompatibility chill without 

fever. Chill with temperature rising so many degrees above 

pre-transfusion level .'....'....j 
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Temperature: Before.... 

During.., 

After 

After 

After 

Blood pressure: Before. 

Time... 


Pulse: Before Rcsp.: Before. 

During During 

After After... 

After * After- 

After * After... 

After 

Time 


Pre-transfusion findings: 

Course of disease (fever-free, septic, etc.) 

Pre- or postoperative 

Type of operation (difficult , prolonged , severe 

hemorrhage etc 

Number of transfusions previously administered and date of administrations 


* 


* 


•), 


Had morphine or atropine been given before transfusion 

Had patient been receiving “sulfa" drugs if so what was the last blood 

level before transfusion date of level 

Was patient nervous before and during transfusion 

Was patient in circulatory collapse 

Condition of heart diagnosis 

Conditions of lungs 

Was there a dry cough 

Was there difficulty in inserting the needle (pain, etc.) 

Was there “water of condensation" in tubing of transfusion set 

How long previous to transfusion had transfusion set been sterilized 

Was cellulose tubing used 

Findings during transfusion: 

Time of transfusion (a.m. or p.m.) 

Changes in color of skin 

Presence of urticaria * 

Did patient shake 

Did patient complain of chilliness 

Laboratory data: 

(a) Before transfusion — 

Hgb. for several days, weeks or months previous to transfusion — 

Van den Bergh _ 

Urine analysis pH 

(b) After transfusion — 

1 ime interval after reaction when temperature returned to pre-transfusion level 


Results of recrossmatch 

Titer of blood given (Anti-A and Anti-B) 

Rh agglutinogen determination 

{ before transfusion 

immediately after transfusion.... 
24 hrs. after transfusion 

Spectroscopic examination ofZJ a . Sma for 

1 Urine 


Urine: 


oxyhemoglobin 

.methemalbumin 


Acidity of urine 

ph ZIIIllliiizii;;;;;;;;;;;;; 

* In column marked "after” — indicate time in minutes or hours. 
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Urobilinogen level 

Hematin crystals and casts 

Time collected after transfusion 

Characteristics of citraled blood administered: 

How old was blood had it been frozen 

Had blood stood in room long before administration 

Amount of hemolysis was blood shaken violently. 

Presence of chylomicron or fat 

Was blood free of clots and properly citrated 

Technic of administration: 

How fast was blood given, amount of blood and interval of time 

Was metal filter plugged 

Were other fluids or therapeutic agents being given at the same time.... 
Was patient kept warm during transfusion 

Donor: 

Did donor have a ‘cold’ or infection or other physical dysfunctions 

If patient was retransfused was the same donor used 

Comments: 


Results 

During the year there were 3,906 donors (3,808 gave approximately 
500 c.c., and 98 gave approximately 250 c.c. of blood) from whom were 
withdrawn 3,857 bottles of blood each of approximately 500 c.c. quantities. 
The blood was dispensed as follows : 

{ 2,397 transfusions of 500 c.c. each 
214 transfusions of 250 c.c. each 
258 transfusions averaging 130 c.c. each 


2,869 transfusions 

1,177 bottles from which the plasma was centrifuged or separated and then dried (Hill Adtevac 
process) . 

109 bottles destroyed or otherwise used (breakage 30, positive serologic test 7 1 , and research 
8). 1.8 per cent of the donors had positive Wassermann or Kahn tests. Although 

it is well known that spirochetes can not survive more than 48-72 hours in cool 
(35° F) citrated blood, such blood was discarded. 


3,857 bottles 

The 2,869 transfusions were given to 1,089 patients (897 receiving blood 
only and 192 receiving both blood and restored dried plasma). Three hun- 
dred fourteen patients (192 receiving both blood and restored dried plasma 
and 122 receiving only restored dried plasma) were given dried plasma as 
follows : 
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316 infusions of 16 gm. of dried plasma restored in 50 c.c. pyrogen-free distilled water. 

344 infusions of 12.5 gm. of dried plasma restored in 40 c.c. pyrogen-free distilled water. 

35 infusions of 2 to 11.5 gm. of dried plasma restored in various quantities of pyrogen-free 
distilled water. 

695 infusions of plasma. Practically all of the plasma infusions were administered as 4 or 
5 fold concentrated plasma or the dry product restored to one-fourth or one-fifth of 
its original fluid volume.* 

Two hundred and sixty-one units (16 gm. each) of plasma were dis- 
pensed elsewhere and 200 units were on hand at the close of the year, ac- 
counting for the approximate 1,150 units produced during the year. A few 
units were used for research purposes. 

Blood Transfusions 

The transfusions, arranged according to International typing nomen- 
clature, to quantity per day and to services of the hospital, follow : 


Type of 

No. of 


No. of 

Blood 

Transfusions 

Services 

Transfusions 

“0” 

1,308 

Priv. and semi-priv. 

721 

“A” 

1,067 

Women’s Surg. Wd. 

454 

“B” 

334 

Men’s Surg. Wd. 

418 

“AB” 

160 

Gynec. Wd. 

256 



Men’s Special Wd. 

205 


2,869 

Men’s Medical Wd. 

205 


Women’s Medical Wd. 

146 

No. of 
Patients 

Amount in 

One Day 

Maternity Wd. 

T.B. Wd. 

189 

75 

1 

2,000 C.C. 

Children’s Wd. 

54 

4 

1,500 C.C. 

Urology' Wd. 

33 

2 

1,250 c.c. 

Miscellaneous 

113 

66 

1,000 c.c. 



8 

750 c.c. 


2,869 

536 

500 c.c. 



214 

250 c.c. 



258 

10 c.c. to 200 c.c. 



1,089 





The greatest quantity of blood administered to any one patient in 24 
hours from this Transfusion Unit was 2,000 c.c. Most transfusionists feel 
that that quantity is a maximum, but when blood is needed there probably is 
no maximum quantity. Wiener and Pennell 13 have given 5,000 c.c. of blood 
to one patient in 24 hours. One patient (M. L., carcinoma of cervix) had 
46 transfusions (the largest number given to any one patient), another (J. 
P., bleeding peptic ulcer) had 36, and another (J. B., hypoplastic anemia) 
had 32 of 500 c.c. each. These three patients were alive and well one year, 
three months, and six months respectively after the final transfusion. 

Reactions to Transfusions 

Total number of patients 1,089 

1 otal number of transfusions 2,869 

Total number of reactions (incompatibility, or associated with 

chills with or without fever, or urticaria) 94 (occurred in 74 patients) 

1 ercentage of all reactions 3.2 

Percentage of pyrogenic reactions 2.3 

. , June 1, 1943 over 1200 administrations of plasma (the great majority as 4 or 5 
tola; had been given; with the reaction rate less than 0.1 per cent. 
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The percentage of reactions is closely similar to those of other clinics. 1 ' 1 
There are those, 38 however, who feel that post-transfusional febrile reactions 
"cannot be reduced to a level lower than about 3 per cent,” and that these 
non-specific reactions "are not caused by specific agglutinogens or antibodies, 
such as ‘A’ and ‘B’ substances or by isohemolysins, isoagglutinins, anti Rh 
substances and so on,” but rather by pyrogenic substances in the intravenous 
apparatus or in the solutions used. Ninety-five per cent of the patients, 
91 per cent of the transfusions and 100 per cent of the reactions, arranged 
according to diagnosis, follows (table I) : 


Tabi.k I 


Diagnosis 


Cases of 

Medical 

Surgical 



Cases of 



Infections 

Cases 

Cases 

Cases of Anemias 

Malignancies 

Totals 



Uncludes 

(Cardiovas. (Hyslerec- 



(Includes 




patients with 

renal dis. 

, toniy. 

Prim. 

Sec. 

patients with 




or without 

arthritis. 

hernia. 

( Leukemia , 

(G.l. 

or without 




surgical 

cirrhosis of E.N.T., 

purpura, 

ulcers. 

surgical 




interference ) 

Itvcr , c(c.) 

i etc.) 

etc.) fibroids, etc.) interference) 


No. of patients 


251 

96 

413 

36 

33 

211 

1040 

No. of transfusions 

711 

238 

781 

181 

63 

646 

2620 

No. of reactions 


54 

5 

3 

6 

7 

19 

94 

% of reactions 


7.5 

2.1 

0.3 

3.3 

11.1 

2.9 


% of pyrogenic reactions S.6-<- 

1.6 

0.1 

2.7 

6.3 

1.9—j 



No. 

No. Reactions 



| No. 

No. Reactions 


1 Pts. 

Trans. No. 

% 1 



Pts. 

Trans. . No. 

% 1 

G. I. Infections 

59 

174 9 

5.1 

G. I. Malignancies 

122 

367 6 

1.6 

(. Appendicitis , 

peritonitis, 

cholecystitis, 









colitis, etc.) 









Resp. Infections 

57 

236 13 

5.5 

Resp. Malignancies 

22 

59 5 

8.4 

(Bronchiectasis, 








lung abscess, 
empyema, etc.) 







99 1 


Gyn. Infections 

42 

98 12 

12.2 

Gyn. Malignancies 

26 

1.0 

( Pelvic infl. 
disease, in- 









fected abortions, 








puerperal 

sepsis) 










158 

508 34 av. 6.6% 



170 

525 12 av. 

2.2% 


Pyrogenic reactions following transfusions arranged according to frequency and diagnosis: 

Gyn. infections 12.2% 

Respiratory mal 8.4% 

Second, anemias 6.3% 

Respiratory inf 5.5% 

G. I. infections 5.1% 

If pyrogenic reactions are due exclusively to foreign proteins such as bacteria, etc. in. the 
equipment used for administering transfusions, one would feel that the distribution of reactions 
would be approximately equal regardless of diagnosis. 


Case Reports of Reactions to Blood Transfusions (table 2) 

The 94 reactions, which occurred in 74 patients, arranged according to 
type and diagnosis, follow : 
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a. Chills without Fever. Of the 94 reactions following transfusions of 
blood, little can be said of those (total of 16) in which the patients com- 
plained of chilliness without an associated elevation of temperature. Ap- 
parently no harm occurred to the patients. However, it has been noted that 
in several patients with fever, the temperature will become normal during 
the transfusion and remain normal thereafter. The following is a case in 
which this occurred: K. McG., acute pyelitis, had fever of 103° F. at start 
of the transfusion. Hemoglobin level was 55 per cent at that time. During 
the transfusion of 500 c.c. of citrated blood the temperature became normal, 
but the patient became very chilly, his teeth chattered and his arms and legs 
shook. Patient remained free of fever for three days. Hemoglobin level 
was 59 per cent, 24 hours after the transfusion. 

h. Chills zvith Fever ( Pyrogenic Reactions). Of the 66 reactions as- 
sociated with various degrees of elevation of temperature, in only five 
instances (M. C. — bronchiectasis and myocarditis, J. H. — carcinoma of the 
esophagus, G. S. — acute lymphoid leukemia and J. J. and I. M. — secondary 
anemia due to bleeding fibroids) did reactions with hemolytic aspects occur. 
These were determined by an increase in urinary urobilinogen levels; no 
clinical jaundice or hemoglobinuria was observed in four of the cases. 
Despite the increase in urinary urobilinogen levels in two cases (M. C. and 
G. S.) an elevation of the hemoglobin levels occurred 24 and 48 hours after 
transfusion, over the pre-transfusion levels. None developed oliguria. All 
of the cases had had many transfusions previously. The case that did 
develop clinical jaundice follows : 

I. M., with a secondary anemia due to bleeding fibroids, had type “A” 
blood. On 6-26-42, 500 c.c. type “O” blood were administered. This was 
one of the three instances of 2,869 transfusions when blood other than the 
type identical to that of the patient’s was administered. The transfusion was 
started at 2:30 p.m. with temperature 99° F., pulse 86; at 4:00 p.m. tem- 
perature 99.9° F. and pulse 100; at 6:00 p.m. temperature 102.3° F. and 
pulse 120. There was no significant change in respiration rate or blood 
pressure. At 11 :00 p.m. temperature was normal again. The next morn- 
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ing the patient was mildly but distinctly jaundiced and the urine urobilinogen 
level had risen from 1 : 10 to 1 : 100, bile pigments were present in urine and 
the hemoglobin level did not change (50 per cent before and 50 per cent 12 
and 24 hours after transfusion). The urine was very ‘acid’ before and 
after transfusion. It was felt that the reaction was due to the fact that the 
anti-A titer of the donor’s blood was 1:512. Klendshoj et al. 15 feel that 
anti-A and anti-B titers of 1 : 100 or over are very dangerous. Aubert 
et al. 5 do not agree that such titers are dangerous ; they believe that titers over 
1 : 512 may be harmful, however. 

Klendshoj et al. suggest that A or B specific substance be added to bring 
the anti-A and anti-B titers down to 1 : 2 or thereabout before “O” blood is 
administered. They feel that small Blood Banks can be operated success- 
fully on only “O” blood if A and B specific substances are used. It is not 
yet known whether the A and B specific substances, if given in too large 
doses, might be responsible for the development of dangerous antibody forma- 
tion. This is not likely because the excess is probably neutralized or 
excreted. 

An explanation for the other four hemolytic reactions could not be de- 
termined. ' The urine urobilinogen levels were 1 : 100, 1 : 200 and 1 : 400 
(two cases), respectively. 

We have, as have others, 10 observed that if cases that had had a febrile 
reaction (not hemolytic) following a transfusion were given more of the 
same blood a few hours later, no febrile reaction occurred and, furthermore, 
the post-transfusion hemoglobin levels rise proportionally to the total amount 
of blood given. Example follows, 

M. C., colored female, aged 38, with diagnosis of bronchiectasis and 
myocarditis, had received 200 c.c. of a 500 c.c. bottle of citrated blood on 
February 6, 1942, when the patient developed a chill associated with an 
elevation of temperature to 102° F., and an increased number of rales in the 
chest. The transfusion was stopped; the remaining 300 c.c. of citrated 
blood were placed in the ice box for 16 hours, then readministered to the 
same patient without the occurrence of fever, without chills, and without - 
an increase in the number of rales. The hemoglobin level just before the 
administration of the 200 c.c. quantity of blood was 70 per cent; five hours 
after the administration of the 300 c.c. quantity it was 79 per cent; and 24 
hours later it was 81 per cent. 

We have had many cases similar to the one just described, but we also 
have observed the opposite sequence of reactions, as follows : 

A. P., white female, aged 34, with diagnosis of ulcerative colitis, re- 
ceived 250 cc. of a 500 c.c. bottle of citrated blood on March 14, 1942, with- 
out reaction. Because of that fact, the remaining 250 c.c., which had been 
stored in the ice box, were administered the next day. It, however, was 
followed by a shaking chill which was associated with an elevation of tem- 
perature to 101° F. The hemoglobin level just before the first administra- 
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tion of 250 c.c. of blood was 47 per cent; four hours after the second 250 
c.c. quantity it was 49 per cent; and 24 hours later 55 per cent. 

In both cases just mentioned, each had had many transfusions before 
and after these specific instances without reactions, and to the best of our 
opinion, no significant changes either in the citrated blood or the clinical 
condition of the patients could account for these febrile reactions. One 
might say that the first case developed an immunity, or that all of the reac- 
tive agents producing the febrile reaction were consumed during the first 
transfusion; and in the second case the second 250 c.c. quantity of blood had 
become excessively hemolyzed or altered. The only conclusion, theoretical 
in nature, that we could reach was that the reactions were possibly due to 
reactive circulating proteins of the recipient possibly derived from the food 
eaten or from the infected lesions present in the body. Masor and associ- 
ates 11 demonstrated that in dogs harmful reactions occurred most frequently 
when the donor had been fed a protein or carbohydrate-protein meal and the 
recipient had been fasting. A week later A. P., the case last mentioned, was 
given 250 c.c. of a 500 c.c. bottle of citrated blood on March 24, 1942, and 
the remaining 250 c.c. on March 25, 1942, without reactions following either 
transfusion. Such “divided” transfusions have been given to many pa- 
tients without reactions following either transfusion (L. PI. (3-11 and 3-12), 
J. M. (3-14 a.m. and 3-14 p.m.), J. D. (5-14 and 5-15), H. C. H. (5-4 
and 5-6), J. B. (6-11 and 6-12), and J. C. (7-24 a.m. and 7—24 p.m.), 
etc.). 

c. Urticaria. Little need be said about the 10 cases that had urticaria. 
All responded satisfactorily to adrenalin. The donors had not eaten for a 
period of at least three hours before donating their blood. However, it is 
generally assumed that all cases of urticaria are due to an allergic sensi- 
tivity to the donor’s blood or its contents. None of the 10 cases developed 
an elevation of temperature. The transfusions were not stopped when 
urticaria developed and the urticaria did not progress in severity, indicating 
that all of the reactive antibodies had been consumed or combined during the 
administration of the first few c.c. of donor’s blood. Two hundred fifty 
c.c. of a 500 c.c. bottle of blood of one donor (F. K., 7—29—42) were given 
to a patient (A. G., gastric carcinoma) who developed severe urticaria, 
whereas the remaining 250 c.c. were given to another patient (H. H., abor- 
tion) within 12 hours’ time of the first transfusion without the slightest 
evidence of an urticarial reaction. 

d. Incompatibility. 1. A and B agglutinogens: There were two patients 
who suffered reactions due to incompatibility. One was due to sheer negli- 
gence of the ward administrator because all of the bottles were and are 
plainly labeled. Blood of group B was given to patient of group A. How- 
ever, the patient had received but 25 c.c. of blood when this was discovered. 
He suffered a shaking chill with elevation of temperature but he did not 
develop hemoglobinuria. According to Oehlecher, 18 at least 80 c.c. of blood 
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must be hemolyzcd before hemoglobinuria will occur in an adult. The other 
case of incompatibility brought out two interesting features, and follows: 

R. R., 48 year old male from whom a gangrenous appendix was removed 
on August 20, 1941, in another hospital, was typed elsewhere as a “B” and 
was given 500 c.c. of “B” blood on three occasions (August 22, August 24, 
and August 26) without reactions. Under unusual circumstances a bottle 
of “B” blood from this Transfusion Unit was sent to the other hospital on 
September 4, 1941. (This has been the only occasion that blood has been 
sent outside of Jefferson Hospital or associated departments.) A non- 
centrifuged cross-match was watched for 10 minutes and no agglutination 
occurred on ‘either side of the slide.’ After 10 or 15 c.c. of blood had been 
administered, the patient developed dyspnea, hyperpnea, circulatory collapse, 
muscular incoordination and became irrational; he did not have headache, 
backache, or chills. After obtaining high titered serum it was found that 
the patient’s blood was type “O,” and that 30 minutes of time had to elapse 
before the cells agglutinated on re-cross-matching (slide method). The 
patient had built up antibodies against “B” cells following the three trans- 
fusions of “B” blood, and on September 4, 1941, the titer of the patient’s 
serum for “B” cells was 1 : 1024, for “A” cells, 1 : 32. On September 11, 
1941, serum of the patient agglutinated “B” cells in dilutions of 1:4096. 
The patient was discharged well on September 24, 1941. 

This case illustrates that antibodies were not formed in sufficient numbers 
to cause a reaction after the first three transfusions. However, after a lapse 
of 10 days, the antibody concentration rose to dangerously high levels and 
some 20 days later to exceptionally high levels. The other unusual feature 
in this case was the delayed agglutination on cross-matching by the usual 
standard ‘slide’ technic. We have had three patients (R. E. — Cooley’s 
anemia, R. R. — post-appendectomy, and J. H. — carcinoma of esophagus) 
who had delayed or retarded agglutination (slide method) on cross-match- 
ing of 11 mins., 30 mins, and 35 mins., respectively. The period of delay 
can be essentially eliminated by centrifuging. The Landsteiner technic is 
the only safe technic of cross-matching. 

2. Rh agglutinogens : There are three types of Rh agglutinogens — Rh a , 
RE and RE and 2 . 4b In all cases that had multiple transfusions, or that were 
pre- or post-delivery or abortion, determinations were made for the presence 
or absence of the Rh agglutinogen 4b in the red blood cells. Of the 74 pa- 
tients that had reactions (94 reactions) Rh tests were made on 48 patients — 
all were Rh positive. Of four mothers, who delivered very jaundiced babies, 
three (mothers of C. D., R. R. and B. H.) were Rh negative. Only plasma 
was administered to these mothers post-delivery. The babies spontaneously 
overcame their jaundice. 

The Rh antibodies that developed in the serum of R. R.’s mother were 
of the Rh 2 variety and the titer reached a level of 1 : 512 three weeks after 
delivery. The titer was 1 : 256 six months after delivery. 
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We had one patient (E. K.) who had purpura and had had many, trans- 
fusions and who said that she had a febrile reaction every time she had a 
transfusion except when her mother was the donor. It was then learned 
that both she and her mother were Rh negative — or rather the red blood cells 
of the patient and her mother did not contain the Rh agglutinogen — thereby 
probably explaining the absence of reactions. 

3. Cold agglutinins. There was one case (E. B. — rheumatic fever) 
that had marked concentration of cold agglutinins. At room temperature 
agglutination was still present in dilutions of 1 : 1,280. 

Discussion of Reactions Following Blood Transfusions 

The data collected from the mimeographed sheets (copies are shown in 
the section on technic) on all the 94 reactions could not be presented in such 
a short discourse and only general conclusions can be discussed. As pointed 
out previously, the majority of reactions occurred in the cases with infec- 
tions, followed by those with malignancies and with secondary anemias. 

Of the infections, the gynecological cases had the highest percentage of 
reactions and of the malignancies, the respiratory cases had the highest per- 
centage of reactions. One interesting finding which may or may not have 
any significance was the fact that of the 94 reactions, 88 followed trans- 
fusions that were administered in the afternoons or early evenings. Since 
much of the interns’ mornings are taken up in making rounds and in assist- 
ing in operating rooms, most medications are given in the afternoons. How- 
ever, it is known that in the afternoons the temperature of the average 
person is highest and, too, it is known that patients with tuberculosis and 
other pulmonary infections have elevations of temperature in the afternoons. 
It may be possible that human beings are more sensitive to pyrogens in the 
afternoons. Probably less than 66 per cent of the 2800 transfusions were 
given in the afternoons. 

Many transfusions were given just before, just after or during the ad- 
ministration of other medications. In this hospital, 0.94 per cent of patients 
given 5 per cent glucose and saline solutions (obtained elsewhere) develop 
pyrogenic reactions. Therefore, a certain percentage of reactions attributed 
to transfusions are due to such solutions. Other observers 14 have shown 
that saline and dextrose infusions are responsible for as much as 2.8 per cent 
of pyrogenic reactions in an average hospital. Whether these solutions con- 
tain pyrogens or are given so fast and in such quantities, that slight myo- 
cardial decompensation or pulmonary edema develops, is not known. Men 
with large direct transfusion experiences (as De Bakey 19 and one of us, 
H. W. J.) rarely encounter “speed shock”; however, in cases with poor 
myocardial tone all intravenous fluids should be given slowly (60 to 170 
diops per minute). Riddell" 0 strongly emphasizes that all transfusions 
should be given slowly, and states “the slower the transfusion the less likely 
a i igoi will occur. ’ Whitby " 1 has indicated that in cases of cachexia, 



14 


LOWELL A. ERF AND HAROLD W. JONES 


cardiac disorders and respiratory embarrassment the rate of the transfusion 
should be between 0.5 c.c. and 1 c.c. per lb. of body weight per hour. This 
rate permits the circulatory system to adapt itself to the increased fluid 
volume. 

In the majority of the pyrogenic reactions the temperature of the patient 
returned to the pre-transfusion levels within three hours, rarely later than 10 
hours. Of course, it is well known that many patients with infectious 
processes have chills and fever that last two to 12 hours without trans- 
fusions or any other medication. Such may be due to lack of “resistance” 
(depletion of adrenalin, etc.), but more likely are due to sensitivity to some 
reactive foreign protein that has escaped into the blood stream. In cases 
with infectious and malignant processes, foreign bacterial and cellular pro- 
teins circulate; in obstetrical patients, fetal foreign proteins circulate; in post- 
operative cases in which many small vessels are thrombosed, foreign proteins 
of clotted blood circulate; after eating food, foreign ‘food’ proteins circulate. 
Also, bacterial or fungal foreign proteins present in unclean tubing or “old” 
distilled water, or sterilized denaturated blood in unclean needles or bottles 
can be injected during a transfusion. Since most pyrogenic reactions are 
very similar, if not identical, with those seen following serum shock, foreign 
proteins are probably the most likely responsible agents in post-transfusion 
febrile reactions. Whitby 21 states, “simple pyrexial reactions are most 
commonly due to foreign protein, dead bacteria, disintegrated or intact and 
living but non-pathogenic bacteria ; all of these may be found in improperly 
prepared or stale distilled water, improperly prepared solutions and dirty 
apparatus.” 

To reduce the percentage of post-transfusion reactions, the following 
cautions might be mentioned : 

1. In typing blood, use high titered typing sera (which can be prepared 22 ) 
and be aware that perhaps 25 per cent of such sera have high concentrations 
of hemolysins. Use the centrifuge-Landsteiner technic. Type for sub- 
groups A 2 and A 2 . 

2. In cross-matching use the centrifuge. If the slide technic is used, 
wait 30 minutes or more to avoid delayed or retarded agglutination. If 
“O” blood is used it is probably wise to add A and B specific substances to 
bring the anti-A and anti-B titers below dangerous levels. 15 Homologous 
blood is safer. 5 

3. In all post-partum or abortion cases or cases that have had previous 
transfusions determine the presence or absence of the Rh agglutinogen in the 
red blood cells of the patient. If Rh negative, use Rh negative donors. 
(O Rh neg., A Rh neg., B Rh neg. and AB Rh neg.) 

4. Use fasting donors who are without infections, such as infected teeth, 
tonsils, sinuses, fistulas, etc., and are free of syphilis, malaria, filariasis, in- 
fluenza, etc. 
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5. Use meticulously clean apparatus. Brush inside of all tubing with 
weak sodium hydroxide solution. Clean needles, especially inside of hilt, 
with swabs dipped in hydrogen peroxide. Rinse all apparatus with pyrogen- 
free water and sterilize immediately after rinsing, to avoid possibility of 
bacterial or fungal growth. All solutions should be prepared from freshly 
distilled pyrogen-free water. Cellulose tubing (Hospital Liquids Incor- 
porated) has proved to be a very satisfactory agent in administering blood. 
It is discarded after once used. Properly prepared it is free of pyrogens. 

6. Use only well citrated and filtered (metal filters are preferable) blood. 
Do not store for more than 4 to 10 days. Keep blood cold and at a con- 
stant temperature (35° F). Low temperatures retard the clotting mecha- 
nism and prolong the life of red blood cells. Administer blood cold. Do 
not shake blood. Have pressure in bottles containing blood, near atmo- 
spheric pressure during storage. 

7. In the technic of administering transfusions, preferably have urine 
of patient alkaline. However, Brainard 23 has shown that pyrogenic reac- 
tions occurred even if urine is alkaline. It is preferable to give a sedative or 
morphine 30 minutes before a transfusion. Have adrenalin available. It is 
also preferable to administer transfusions in the mornings, and if possible 
when the temperature of the patient is near normal levels. If possible pre- 
pare transfusion apparatus outside of patient’s room; have sharp needles and 
get into vein as quickly and as painlessly as possible. Use pyrogen-free 
solutions for all intravenous injections. Except in emergencies it is pre- 
ferable to give blood slowly, i.e., 1 c.c. per lb. per hour. Dosage of blood 
depends upon many conditions : 

1. Degree of anemia (hemoglobin and hematocrit levels) 

2. Degree of shock (plasma protein levels, etc.) 

3. Level of blood pressure 

4. Pulse and respiratory rate 

5. Existence of myocardial and respiratory damage. 

One should give that quantity of blood that will improve and maintain 
the blood pressure readings, and the quality and rate of the pulse to near- 
normal levels associated with a return of normal color of skin, etc. Massive 
transfusions (5,000 c.c. or more in 24 hours) are often required under war 
conditions. Clinical observation must be constant and critical, to determine 
adequate dosage. 

No one knows why a transfusion is considered “a pint” except that “a 
pint of blood” can usually be removed from a normal person without harm. 
Marriott and Kekwick have devised a fairly reliable guide for dosage of 
blood as follows : * 

% of ri se of hgb. required ^ . 

100 ^ Patient s normal blood vol. in c.c. = The vol. of blood in c.c. to be 

transfused. 
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There are approximately 40 c.c. of blood per pound of body weight in the 
normal individual. Example: 120 lb. man with hemoglobin level of 50 per 
cent requires a hemoglobin level of 70 per cent — 20/100 X (120X40) 
= 960 c.c. of blood to be transfused in order, to raise the individual’s hemo- 
globin level to 70 per cent. 

It probably never will be possible to prevent the pyrogenic reactions, 
following transfusions which may be due to fetal, malignant, nutrient 
(food), cellular, or bacterial foreign proteins circulating in the patient. 
However, it is possible to give blood without reacting agglutinogens or ag- 
glutinins. Such blood can be prepared in three ways : 

1. Place “O” Rh negative red blood cells in “AB” plasma. 25 

2. Place “O” Rh negative red blood cells into pooled plasma. 

3. To each of 500 c.c. of “O” Rh negative blood add A and B specific 

substance (25 mg. and 10 mg. respectively). 15 


Plasma Infusions 

One thousand one hundred seventy-seven “outdated” bottles of blood 
(611,295 c.c) were centrifuged or separated and the plasma (295,930 c.c.) 
was removed. 

This liquid plasma had the following characteristics : 


Age 10 to 14 days old (after withdrawal from donors). 

Hemoglobin 60 to 150 mg. per cent. 

Solids 7.9 to 8.4 gm./lOO c.c. 

Total Protein 5.4 to 7.1 gm./lOO c.c. 

Fibrinogen 21 to .34 gm./lOO c.c. 

Prothrombin 40 per cent to 80 per cent (per cent of normal blood 

immediately drawn from vein). 


The liquid plasma was frozen in large glass ampoules and by the “Adtevac 
process” 18,219 grams of dried plasma were obtained (or 1 gram of dried 
plasma for each 16.2 c.c. of liquid plasma). The moisture content of the 
dried plasma varied from 0.3 to 1.0 per cent — the majority less than 0.5 per 
cent. When the dried plasma was restored to the original volume with dis- 
tilled water, the pH varied from 8.1 to 9.3 and the prothrombin from 0 per 
cent to 27 per cent. If, however, CO s gas was injected into the rubber- 
stoppered vial before restoration to the fluid state the pH dropped to 6.8-8.0 
and the prothrombin varied from 30 per cent to 50 per cent (see technic). 
The clotting time of restored plasma with water alone varied between 9 and 
30 minutes ; with water and C0 2 — three to nine minutes. 

The dried plasma was stored in paraffined rubber-stoppered glass vials 
of 120 c.c. capacity under vacuum or the air replaced by C0 2 . After 12 
months under these conditions the restored plasma had the same characteris- 
tics as those just described. About 1 gram of sodium citrate (the amount 
used to citrate the blood on withdrawal) was present in each 12.5 or 16 °ram 
vial of plasma. 
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Sixteen grams of dried plasma restored to fluidity with 50 c.c. of distilled 
water (5 fold concentrated), given intravenously, will almost always cause 
a rise in blood pressure. 20 ’ 27 ’ 28 Of 68 patients with various diagnoses, the 
blood pressure rose (from 10 to 50 mm. Hg systolic and 5 to 30 mm. Hg 
diastolic) in 56, within 15 to 45 minutes after administration of the concen- 
trated plasma. In the other 12 the blood pressure was unchanged. In 14 
patients (postoperative shock, nephrosis, nephritis and ulcerative colitis), the 
blood pressure, the per cent of hemoglobin, the hematocrit and the plasma 
specific gravity were determined before, and 15 minutes and 1 hour after 
the administration of 50 c.c. of 5 fold concentrated plasma on 63 occasions. 
Only in three instances did the blood pressure fail to rise and in only three 
instances did the hematocrit and hemoglobin levels fail to become lower. 
The plasma specific gravity levels rose in all but 4 1 instances. Similar find- 
ings have been reported by Hill et al.' 4 ' 1 A typical example is seen in table 3. 

Table III 

Effect of Administration of Concentrated Plasma (intrasternally) (16 grams dried plasma 
dissolved in 50 c.c. water and administered 30 minutes after hemicolectomy). 

Age of patient — 57 years 



Blood 

Pressure 

Hemoglobin 

(gm.) 

Hematocrit 

% 

Specific Gravity of 
Patient’s Plasma 

Before administration of plasma 

98/52 

m&M 

37.0 


15 minutes after administration of plasma 

125/62 


35.4 

IiiiiilfwcfliH 

1 hour after administration of plasma 

134/84 

■ 

35.6 



Prothrombin levels were not changed in 12 patients after administration 
of 16 grams of plasma whether restored with water alone or with water 
and C0 2 

As stated above, 4 and 5 fold concentrated plasma has been given intra- 
venously most frequently, but in dozens of cases it has been administered 
intrasternally, essentially in cases of emergency when veins could not be 
found. Either concentrated or diluted plasma may be given most satis- 
factorily by this route. 42 In our experience of administering over 1200 
infusions of concentrated plasma we find that severely dehydrated patients 
(exsanguinating hemorrhages in cases of ectopic pregnancy, placenta previa, 
post operation, etc.) apparently overcome shock more satisfactorily and 
quickly when first given concentrated plasma followed by saline infusions 
than when given isotonic plasma alone. Time is probably the significant 
factor. 

Since the work of Post and Patek 47 who determined that 3.1 grams of 
albumin per 100 c.c. of plasma is the critical level for the formation of ascites 
in cases of cirrhosis of the liver, we have administered concentrated plasma to 
several patients with ascites (associated with cirrhosis of the liver) and with 
plasma albumin levels below 3.1 grams and have had startlingly encouraging 
results, such as complete disappearance of ascites. Such therapy, at the 
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present time, can only be considered as replacement therapy. The permanent 
effects are as yet unknown. 

Reactions to Plasma Infusions with Case Reports. Six hundred ninety- 
five infusions of plasma were administered to 314 patients during the year. 
Well over 95 per cent of this number of infusions were given as the 4 or 5 
fold concentrated solution. Only six reactions were observed in three 
patients. 

J. S., a 44 year old male, was operated on for perforated duodenal ulcer 
on January 9, 1942 on which day he also received 25 grams of plasma (5 fold 
concentrated) without reaction. On January 17, 1942 and on January 20, 
1942, 12.5 grams were given without reactions. On January 21, 1942, the 
patient developed slight dyspnea, slight tingling of fingers, and became beet 
red in color, associated with 1 ° rise in temperature and slight increase of pulse 
rate following administration of 12.5 grams restored plasma. This was 
not a typical reaction seen following transfusions. Fifty c.c. of 4 per cent 
sodium citrate were given intravenously and the same peculiar reaction 
occurred. On January 27, 1942 the patient received 16 grams of plasma 
without a reaction. 

The reaction could not be attributed to the plasma in this case but rather 
to the citrate in the plasma. 

D. L., a 9 year old male in the nephrotic stage of chronic nephritis, had 
generalized edema. On April 3 and April 14, 1942, by abdominal taps, 2,600 
c.c. and 3,000 c.c. of ascitic fluid were removed. Sixteen grams of plasma 
were given on May 11, on May 14, on May 15, and on May 17, 1942 with- 
out reactions. Dr. K. Paschkis and one of us (L. A. E.) decided to ad- 
minister antuitrin G in addition to the plasma in the hope that the proteins 
might be better retained. 

On May 20, 1942, 16 grams of plasma were given intravenously with 5 
c.c. of antuitrin G given intramuscularly. A pyrogenic reaction followed — 
temperature rose to 102° F. The same medications were given on May 21, 
1942 followed by a severe pyrogenic reaction ; temperature rose to 104° F. 
The same medication was given May 22, 1942 followed by a reaction and a 
temperature rise to 101° F. On May 23, 1942, 16 grams of plasma were 
given alone and no reaction occurred. On May 24, 1942, following both 
plasma and antuitrin, a reaction occurred. From that time on plasma and 
antuitrin were given on alternate days without reactions. The patient was 
discharged edema-free on June 10, 1942. Because of the excellent clinical 
results the same procedure was tried on two other cases of nephritis with 
edema (M. B. and E. H.). In neither case did reactions occur following 
simultaneous administrations of both plasma and antuitrin G. Excellent 
clinical results were obtained in all of the patients. In fact all three patients 
have been in clinical remissions for over eight months (February 1, 1943). 

These four reactions can not be attributed to plasma but to the combina- 
tion of plasma infusions and antuitrin injections. The explanation for the 
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reactions in the first case is most unclear since the other two patients did not 
develop reactions. 

N. D., a 42 year old male, was operated upon for gangrenous appendix 
and streptococcic peritonitis on June 27, 1942. On the eighth postoperative 
day, 16 grams of plasma restored in 200 c.c. of distilled water were poured 
into 1,000 c.c. of saline and administered intravenously without reaction. 
When this procedure was repeated on the next day the patient developed 
a severe shaking chill with a 4° rise in temperature. 

This reaction might have been due to the saline; or the plasma proteins 
with the saline might have formed a proteinate salt to which the patient was 
sensitive, or the intravascular osmotic pressure may have been raised to such 
levels as to absorb some bacterial proteins into the blood stream. We recom- 
mend that plasma always be given in the concentrated form unless the pa- 
tient is definitely dehydrated. 

Discussion of Reactions. Of the six reactions only the last one might 
be attributed to the plasma per se. So out of 695 administrations there was 
one reaction — a reaction rate of 0.14 per cent. This percentage is even 
lower than that of Hill et al. 7 We have noted that some patients complain 
of vasospasm of the injected vein when injecting 5 fold concentrated plasma 
with the pH above 8.5. By adding C0 2 , which brings pH of the plasma 
down to 7.5 or less, vasospasms usually cease. 

Discussion of Plasma. Albumin,' 9 serum so ’ 31 and plasma are available 
either in the liquid or desiccated state and all are satisfactory therapeutic 
agents for: 

1. Overcoming shock 

2. Restoring blood volume 

3. Overcoming protein deficiency, 32 and 

4. The constitutional treatment of burns. 


a. Albumin. Cohn 0 precipitates albumin from human plasma by use 
of alcohol-water mixtures. Nearly two-thirds of human plasma is made up 
of albumin, which is responsible for the great majority of the osmotic pres- 
sure exerted by blood. (Albumin has a smaller molecular size than globulin ) 
Albumin may be desiccated and restored to a 4 or 5 fold concentrated solution 
or to the original fluid (isotonic) state by buffered saline. Four or 5 fold 
concentrated plasma will give the same experimental and clinical results that 
4 or 5 fold concentrated albumin does 83 > 34 and such plasma is much cheaper. 
Janeway feels that it will be possible in the future to purify bovine albumin 

nl S t0 s 5 \l n generd USG si » ce seems to be a relatively poor antigen in man. 

lers are trying to despeciate horse albumin successfully. However 
i non-human albumin fails to become a commercial product there is an un- 

fmmtmvi°i nt CadaVer bl ° 0d Et a11 under taking establishments 

r , „ 1 buman albumin could be commercially produced. Denaturation 

cadger 3 bZT^T 7 " th = have been using 

cadaver blood successfully for transfusions for years. 
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b. Serum. There is considerable discussion as to the superiority of 
serum versus plasma in the treatment of shock. If properly prepared both 
are very effective. However, serum does not contain fibrinogen, beta 
globulin, prothrombin, etc., but does contain many breakdown products which 
appear when blood clots, including possibly denaturated proteins which may 
have antibody-forming potentialities. Since serum has no particular ad- 
vantage over plasma, our laboratory has concentrated its efforts on plasma. 
Of course, allowing the blood to clot after withdrawal does not permit its 
use for transfusions. Our experience has been limited to the use of restored 
dried serum in 4 or 5 fold concentrated solutions ; however, we have used it 
in several cases with satisfaction. It can be used in most instances wher- 
ever plasma is indicated. 

c. Plasma. Sturgis 87 said that ultimately dried plasma will be the agent 
universally used in the treatment of shock. 

Plasma is usually a by-product or can be prepared from “out-dated” blood 
banks. The plasma can be removed from the red blood cells by centrifuga- 
tion, aspiration or separation. If specimens of blood are pooled (10 parts 
group “O” blood to one of “AB” and one part each of “A” and “B” 28 ) be- 
fore the plasma is removed, the titers of the anti-A and anti-B agglutinins of 
the resulting plasma are usually reduced to extremely low levels, but if the 
various specimens of plasma are pooled the titers rarely get above 1 : 20 for 
either anti-A or anti-B. 38 Aubert et al. 30 have shown that although 99 per 
cent of the A and B specific substances exist in the red blood cells, 1 per cent 
of these substances exist in the plasma, which helps to explain Iioav pooling of 
plasma can reduce the titer of the anti-A and anti-B agglutinins. Aubert et 
al.° have also shown that there is little danger of dangerous reactions even' 
if these titers are as high as 1 : 512. No typing or crossmatching is neces- 
sary when pooled plasma is given — neither are skin tests needed or indicated. 

Plasma can be made available in many ways such as : 

1. Isotonic Plasma Diluted with Equal Parts of Saline. White et al. 40 
feel that such a mixture is valuable in markedly dehydrated patients who are 
in mild shock. Concentration of urine usually gives some clue to the degree 
of dehydration (if kidneys have not been damaged or if patient has not lost 
significant quantities of salts) ; and most authors feel that specific gravity 
values above 1.012 indicate degrees of dehydration. 

Such diluted plasma may be stored at room temperature or at 35° F. but 
there is always the danger of contamination. 

2. Isotonic Plasma. If liquid plasma is stored at room temperature or at 
35° F., flocculation, contamination and autolysis with denaturation of pro- 
teins can occur. Heath and Province 41 have clearly shown that they could 
not recommend merthiolate or “sulfa” drugs for the preservation of stored 
liquid plasma, and flocculation is a serious disadvantage, too. 

3. Frozen Plasma. The necessity of low temperature ice boxes, the time 
required for thawing (30 minutes for 500 c.c.) and the serious clinical con- 
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sequences of thawing too rapidly are distinct disadvantages associated with 
the use of frozen plasma. 

4. Dried Plasma. It is the most practical form of plasma. It is clini- 
cally as effective as dried albumin and cheaper. 

a. It can be stored at room temperature for years. 

b. It is compact and easily transported. Sixteen grams of dried plasma 
(the amount obtained from 500 c.c. of blood) takes up less space than that 
taken up by two golf balls. A 120 c.c. vial (see figure 1) which is 4.5 
inches tall and two inches in diameter, and which contains 16 grams of 
plasma weighs approximately 160 grams. The plasma, a 50 c.c. vial of 
distilled water, and a 50 c.c. syringe with needles placed in a firm mailing 
tube weigh 16 oz. (1 lb.). A package wrapped securely in corduroy card- 
board and heavy wrapping paper measures approximately 8 by 4 by 2 inches. 
To most of our armed forces, only plasma need be shipped because medical 
supplies and freshly distilled water are available at all except the front line 
aid stations. Frequently newspaper photographs taken at the battle fronts 
show wounded men receiving plasma by old-fashioned drip bottles hanging 
from trees, etc., and long, unwieldy tubing. This can be eliminated by 
administering the same quantity of plasma quickly and conveniently in the 
concentrated form with a syringe. 

c. It has flash solubility. Sixteen grams of dried plasma will dissolve 
in 50 c.c. of water in one minute of time, making 4 or 5 fold concentrated 
plasma. Two hundred fifty c.c. of water would be required to restore that 
quantity of plasma to its original volume. 

d. The restored plasma is not altered significantly in any known way. 
Scudder after making electrophoretic studies feels that plasma dried from 
the frozen state (Adtevac and others) is superior to those in which heat is 
used during desiccation. If CO» is added to plasma before restoration to 
fluid state very little prothrombin is lost (see technic). Prothrombin is not 
an important factor in treatment of shock anyway. 



Fluid 

Plasma 

(citrated) 

r Same plasma dried and 
restored to original volume 
with distilled water 

24 hrs. later 

6 mos. later 

Total Protein (grams per 100 c.c.) 

6.0 

5.8 

6.0 

Albumin (grams per 100 c.c.) 

4.2 

3.9 


Globulin (grams per 100 c.c.) 

1.9 

1.6 


Fibrinogen (grams per 100 c.c.) 

.28 

.27 

.24 

Hemoglobin (mg. per cent) 

25.0 

25.0 

25.0 

Clotting time (minutes) upon recalcification 

5.0 

10.0 

10.0 


e. Dried plasma can be restored to any concentration desired, 10 fold, 
5 fold, 4 fold, 2 fold, isotonic or diluted (with saline), etc. Ten fold is used 
in cases of nephrosis, 4 fold in shock and isotonic and diluted in dehydrated 
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patients (urine specific gravity 1.030 or so) requiring increased fluid volume 
as well as blood proteins. In patients with severe shock concentrated plasma 
should be used first (so that both interstitial and intracellular fluids are re- 
turned to the blood stream) and continued at least until the blood pressure 
is restored to near normal levels, then isotonic or even diluted plasma could 
be given. Of course, each case of shock is a law unto itself, and must be 
treated accordingly. 



Systolic Blood Pressure ^ — Diastolic Blood Pressure mm mm mm mm Pulse Pate 


Fig. 2. Changes in systolic and diastolic blood pressure levels and pulse rate in a case 
of post partum shock following administration (intravenously) of concentrated plasma (16 
grams in SO c.c. distilled water). 

f. Restored dried plasma is easily administered in any concentration. 
It does not require typing since it is made by the desiccation of pooled liquid 
plasma. Four fold concentrated plasma (dried plasma restored to one- 
fourth its original fluid volume) can be given intravenously or by other 
intraendothelial routes (see technic). To give it intrasternally insert a 
styletted needle (18 or 20 gauge, one inch long — an ordinary spinal puncture 
needle shortened to one inch in length) into the midline of the sternum at the 
level of the second interspace, point of needle directed cephalically at a 
45° angle. 42 With aid of a 50 c.c. syringe, “one pint, of blood” proteins 
can be given within 5 to 10 minutes, by this route. When plasma has to be 
given on a rolling battleship, in a fox hole, or in an ambulance, one can not 
resort to long rubber tubes and dripping bottles. In well over 1,200 ad- 
ministrations of 4 fold concentrated plasma we have never needed to filter 
concentrated plasma before administration. 
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g. Hemodilution followed the single injection of 50 c.c. of 4 fold con- 
centrated plasma in 60 of 63 administrations. The blood pressure almost 
invariably rises following the administration of concentrated plasma either 
intravenously or intrasternally (see figures 2 and 3). The effects just de- 
scribed occur just as rapidly following administration intrasternally as in- 
travenously. 

h. Reactions are few, following administration of concentrated restored 
plasma. In 695 administrations the reaction rate was 0.14 per cent. Hill 7 
likewise had less than 1 per cent reactions in his scries. 


CO CO 



Systolic blood pressure — , Diastolic blood pressure 

Fig. 3. Postoperative (esophagogastrostomy) changes in the systolic and diastolic blood 
pressure levels following administration (intrasternally) of concentrated plasma (16 grams 
m at) c.c. distilled water). No other medication given during this period. 

If animal plasma or albumin can ever be treated so as to be made non- 
antigenic, 40 or if human cadaver plasma or albumin becomes available com- 
mercially, most plasma banks will be eliminated. Commercial houses will 
readily take over such functions including the production of artificial anti- 
bodies, 43 which seems to be a distinct possibility in the future. 

_ The Blood Transfusion-Plasma Unit dispenses many other intravenous 
fluids besides blood, plasma and serum, such as (1) amino acids for cases 
of malnutrition, hypoproteinemia, etc., (2) radioactive phosphorus, for cases 
oi leukemia 44 and polycythemia, 45 (3) solutions of gelatin for cases of 
shock (if the pyrogenic substances in gelatin can be removed, it may become 
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a cheap and satisfactory agent in shock), (4) solutions of chlorophyll in 
cases of septicemia (the solutions used were ineffective in the cases of 
subacute bacterial endocarditis that we treated), (5) saline solutions contain- 
ing alcohol and the vitamin B complex, (6) ascitic fluid, etc.; and also per- 
forms hemo-irradiation (Knott technic of irradiating auto-transfusions with 
ultraviolet light) of blood of patients when requested. 

Conclusions 

1. From 3,906 donors, blood was withdrawn at the Blood Transfusion- 
Plasma Unit of Jefferson Hospital during the year ending July 1, 1942. 
The Kahn or Wassermann tests were positive in 1.8 per cent of the donors. 

2. The Blood Transfusion-Plasma Unit issued 2,869 blood transfusions, 
3.2 per cent of which were followed by reactions, and 695 plasma (dried) 
infusions, 0.14 per cent of which were followed by reactions, during the 
year. 

3. The reactions were classified as: (1) chills without fever; (2) chills 
with fever; (3) urticaria, and (4) incompatibilities. The pyrogenic re- 
actions, or chills with fever, were most frequent. 

Pyrogenic reactions, following transfusions arranged according to diag- 
nosis and frequency of occurrence, follow: 


Diagnosis % of Reaction 

a. Gynecological infections 12.2 

b. Respiratory malignancies 8.4 

c. Secondary anemias (secondary to leukemia or hemorrhages of the 

uterus or stomach, etc.) 6.3 

d. Respirator}' infections (bronchiectasis, lung abscesses, etc.) 5.5 

e. Gastrointestinal infections (appendicitis, peritonitis, etc.) ........ 5.1 

f. Misc. 


By inference it is assumed that many of the pyrogenic reactions, follow- 
ing transfusions, were due to circulating foreign proteins (bacterial, fetal, 
nutrient, or cellular) in the recipient. However, since the percentage of 
reactions was much lower following plasma infusions in the same or similar 
cases, it must also be assumed that the red blood cells of a transfused blood 
are the agents that react with the circulating foreign proteins of the recipient. 
Measures to prevent transfusion reactions have been listed and it is hoped 
that the use of cellulose tubing, which is a very satisfactory substitute for 
rubber tubing in the administration of intravenous fluids, will reduce the 
number of pyrogenic reactions since such tubing is used but once. 

4. Sturgis said 37 dried human plasma ultimately will be the agent uni-' 
versally used in shock. Dried human plasma apparently is as effective 
clinically as dried human albumin (when these agents are restored to one- 
fourth of their original fluid volume) and it is cheaper. Concentrated 
plasma almost invariably causes hemodilution and a rise in blood pressure 
(see figures 2 and 3). When plasma must be given in fox holes, on a roll- 
ing battleship or ambulance, or in civilian emergencies, long rubber tubes and 
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“drip” bottles can not be used conveniently. But 4 or 5 fold concentrated 
plasma, obtained by injecting, with the aid of a 50 c.c. syringe, 40 c.c. of 
distilled water into a vial containing 16 grams of plasma (the amount pres- 
ent in a pint of blood), can be administered intravenously or intrasternally 
within a very few minutes’ time (see figure 1). The necessary equipment 
for the administration of concentrated plasma easily can be carried in a coat 
pocket and weighs only one pound. Concentrated plasma can be given to 
dehydrated patients without harm. 33 Ascites (in some cases of hypoal- 
buminemia due to nephritis and cirrhosis of liver) has been overcome by 
administrations of adequate amounts of concentrated plasma. Typing, 
crossmatching or skin testing is not necessary. 

5. Intra-endothelial routes (intrasternal, etc.), other than venous routes 
of administering blood or plasma, have been life-saving in our experience. 

6. Since Russia has administered successfully cadaver blood for trans- 
fusions for years it is suggested that the unlimited amounts of cadaver 
blood available in the nations’ undertaking establishments be processed for 
plasma or albumin (preferably dried). Although it is the opinion of Ross 
T. Mclntire,* Surgeon General of U. S. Navy, that there might be “strong 
public sentiment against the utilization of any product derived from 
cadavers . . .,” the National Research Council f is giving the suggestion 
some consideration. 
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CHRONIC SEASICKNESS * 


By Robert S. Schwab, Lieutenant Commander, MC, USNR, 

Chelsea, Massachusetts 

1 he history of seasickness is as old as that of any disease. The Romans 
and Greeks mention it in several of their writings, and notables such as 
Cicero and Caesar suffered frequently from this condition. Nelson, al- 
though he spent most of his life at sea, was a victim of seasickness most of 
the time. An interesting early description of large numbers of men being 
sick is found in a diary of Dr. Isaac Senter 1 who was a medical officer 
attached to the ill-fated expedition under General Benedict Arnold which 
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Fig. 1. A graph showing the distribution of literature on the subject of seasickness 

during the last 25 years. 


in 1775 attempted to capture Quebec. This expedition of some 1500 men 
sailed in small ships from Newburyport to the mouth of the Kennebec River 
in Maine. Over 90 per cent of the soldiers were very seasick during the 
entire trip and it was noted that they considered themselves fortunate on 
landing at the Kennebec that they did not have an enemy to fight. 

* Read before the New England Regional Meeting of the American College of Physicians 
at Boston, Mass., February 5, 1943. 

This article was released for publication Mar. 5, 1943, by the Division of Publications 
U. S. Navy, Bureau of Medicine and Surgery. 

This paper represents the opinion of the author and not necessarily of the Navy 
Department. 
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There is a very extensive literature on the subject. It is interesting that 
during the lean years associated with wars and depressions in the past, little 
attention has been focused on this subject by the medical profession. Only 
nine papers were published, for example, from 1914 through 1920. In 
prosperous years when people travelled extensively, such as the years from 
1925 to 1930, over 69 articles on this subject were published. Since 1935 
there has been a marked falling off of publications in relation to this subject 
(figure 2). In the last 25 years over 140 articles on seasickness have ap- 



peared in the various medical journals in the world. 2 The author has the 
complete bibliography of these articles in his preliminary paper of October 
1942. Some of these are merely reports and personal theories by the medi- 
cal officers of ships or articles written by doctors who have travelled. A 
few are worth reading, and a few more include careful clinical and some 
laboratory studies. 

The general feeling is that seasickness is a complicated affair with many 
causes and a very complicated etiology. It is generally agreed that sus- 
ceptible individuals have some hypersensitivity of the vegetative nervous 
system. There are those in the literature who advocate the theory that this 
trouble is concerned entirely with the vestibular system. Equally convincing- 
data involve the psyche and there is evidence that the visual, olfactory and 
proprioceptive systems are also concerned. The wisest view is that various 



30 


ROBERT S. SCHWAB 


types of stimuli set off the syndrome (table 2) and that different conditions 
in different individuals modify the general picture. 

Table I 

The order in which symptoms usually appear in seasickness. 

1. Anorexia {™* cco 

2. Loss of interest 

Seclusiveness 

3. Salivation 

Sweating 

4. Vertigo 

Nausea Headache 

5. Vomiting 

Table II 

Six sources of stimuli which contribute to the development of seasickness in a subject. 

A. Psychic 

B. Olfactory 

C. Visual 

D. Vestibular 

E. Gastrointestinal 

F. Proprioceptive 

The treatment of this disease has varied throughout the pharmacopeia 
with a general agreement that sedative drugs and atropine and related drugs 
show the most promise. One homeopathic physician, a French medical of- 
ficer on a liner, believed that since seasickness was the result of a human 
being being thrown about on the salty ocean the natural remedy would be 
the ingestion of sea water which would be thrown about in his stomach. I 
might add the results were very discouraging to him. About three-quarters 
of the references to seasickness include the adage that the only sure cure is 
to sit under a live oak tree. 

The subject as concerns the United States Navy was first brought to my 
attention when I came to active duty at the Naval Hospital in December 
.1941. Here I found to my surprise that four or five patients on the Neuro- 
Psychiatric Ward had been sent in because of seasickness. During the last 
fourteen months I have had the privilege of examining over 115 naval per- 
sonnel who suffered with chronic seasickness, severe enough to bring them 
to the hospital either as out-patients or as ward patients. 

We have found that this group is divided roughly into two main di- 
visions, the first of which I shall call Type I. It is composed of people who 
get sick, not only at sea but on trains, busses, cars, elevators, swings and roller 
coasters, and who suffer from a variety of other motion sicknesses. These 
people when they get to sea become very seasick and stay sick. Their 
efficiency is low, they lose considerable weight and they are more or less use- 
less on the vessel. 

A second group of individuals suffers from seasickness particularly dur- 
ing rough weather. We call them Type II. They have no -history of motion 
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sickness. They are able to do their work with reduced efficiency but are 
rarely laid up and have little weight loss. They are usually valuable men 
on their vessels. These two groups at first seemed quite distinct but as the 
number of cases became larger, it was seen that there might be an inter- 
mediate number which I have arbitrarily called Type-IA. This group gives 
a history of some motion sickness but gets along reasonably well in quiet 
water or on a big ship. Weight loss is small and efficiency is greater than 
in the original Type I. 

We found to our surprise that 50 per cent of the subjects suffering 
from chronic seasickness showed abnormalities in the gastrointestinal tract. 
These were first picked up by barium fluoroscopy done through the coopera- 
tion of the Naval Hospital roentgenologist, Lieutenant Commander H. D. 
Goehring, who fortunately has had special training and experience in mucosal 
relief studies of the gastrointestinal tract. He found that in a man recently 
returned from five or six weeks of seasickness at sea, one could demonstrate 
the following: (1) Marked irritability of the pylorus and duodenum with 
resulting pyloric spasm. (2) Marked increase in gastric secretion even with 
fasting. (3) Some increase in the gastric rugae. (4) Loss of peristalsis. 
These findings persisted in some of our patients for three or four weeks, 
gradually becoming less marked and in one patient nearly disappearing after 

Table III 

Some of the more common diagnoses under which seasickness appears on entry 

into a naval hospital. 

1. Psychoneurosis 

2. Gastric neurosis 

3. Gastric ulcer 

4. Gastritis 

5. Headache 

6. Sinus trouble 

7. Deviated septum 

8. Appendicitis 

9. Back strain 

10. Syncope 

three months-. 1 2 3 4 5 6 7 8 9 10 In 15 of our cases we have checked the barium findings 
with gastroscopic examination through the cooperation of Dr. Edward Bene- 
dict of the Massachusetts General Hospital. He has found, in this group, 
evidence of mild, chronic superficial gastritis. The significance of these 
findings is not absolutely clear to us at this time, but they do show that this 
disease has its pathologic lesions like any other condition met in medicine, 
and it behooves us to study further the causes and the treatment for this 
condition. 

Another feature of seasickness is the many diagnoses which mask the 
actual incidence of this state. The reason for this is clear if one remembers 
that being seasick is considered by most of us as something of a weakness, 
an y some as a disgrace. Therefore, medical officers and pharmacist’s 
mates out of kindness or other motive will give to the seasick sailor one of 
t le diagnoses seen in table 3. We have seen one or two patients whose sea- 
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sickness was severe enough to cause abdominal pain which persisted and 
which resulted in their being sent to a hospital and operated on for appendi- 
citis, thus creating in my mind the syndrome of the seasick appendix. 

A most interesting complication in this group is a psychoneurosis. This 
warrants a more detailed study. We have found, for example, that 74 per 
cent of the Type I individuals show neurotic trends of one sort or another, 
such as an easily upset stomach, a tendency to nausea and vomiting from un- 
pleasant sights, a labile vegetative system so that syncope is common, a his- 
tory of odd dizzy attacks and so forth. A number of these people, however, 
go through their early life without any serious psychiatric complication or 
illness in spite of these trends. One could say very definitely that they were 
vulnerable individuals with this history of being made sick in a variety of 
ways when exposed to motion. In the past, however, their difficulty has 
been taken care of by the simple method of avoiding or leaving the convey- 
ance which made them ill. They enter the Navy, impelled to join by natural 
patriotic emotion, get along reasonably well at the training station, and find 
themselves assigned to a small ship such as a destroyer or a mine sweeper. 
If this happens to occur in the North Atlantic in the fall, winter or spring 
when it is rough, they experience seasickness the first time the vessel leaves 
the wharf. Now they are unable to leave the source of their disturbance, 
sometimes for as long as three weeks, and individuals of this type lie in their 
bunks vomiting, losing weight, and being very, very miserable. They are 
sometimes criticized or teased by their fellow sailors or officers for not over- 
coming this disability by will power. At any rate, they feel discouraged and 
inadequate, and the uselessness of their life on the ship is very obvious to 
them. When they finally are sent into the hospital because of the failure of 
the condition to disappear, whether it is under the diagnosis of gastric ulcer 
or frank seasickness, they now have developed definite psychoneurosis. 
The very thought of returning to that ship or to sea duty in general causes a 
host of conditioned reflexes to appear. These individuals, in an effort to 
prevent their return to life at sea, usually do one of three things : 

1. A few with lowered appreciation of the seriousness of their offense 
run away. 

2. A large number develop chronic complaints in the hospital not related 
to seasickness, such as backache, headache, stomach ache, anorexia and ap- 
prehensions of all sorts. These symptoms increase in intensity and fre- 
quency as the day of return to duty approaches. These symptoms are real 
and disturb the patient’s equilibrium even when he is on leave. We have 
observed such subjects who were unable to make the usual adjustment when 
they went home, being sick at the family table, unable to sleep, and a few 
cases of psychic impotence have been brought to my attention which never 
existed previously. 

3. The third group, small in number, simply break down in a fear re- 
action, sometimes tearful, sometimes belligerent, and say they cannot under 
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any circumstances return to sea. They plead a shore job, a transfer to the 
army. 

We have tried recommending larger vessels, and even shore duly, for 
many of these individuals when they were sent back to duty, but the threat 
and possibility of being sent back to sea on a smaller ship is ever present and 
the neurotic symptoms persist. Sooner or later these individuals are sent 
back to the hospital and in our experience have to be surveyed out of the 
Navy. 

Example 1. A 21 year old fanner from one of the middle western states joined 
the Navy in May 1942. He had never been on a ship of any description before in 
his life. He gave a history of being sick in automobiles, trains, busses, swings and 
roller coasters. He would vomit or feel nauseated by unpleasant smells or sights. 
There was a history of “nervous stomach” in his family. He himself had no previous 
gastrointestinal trouble except that induced by motion. He had gone through high 
school and had not had any obvious psychiatric disturbance. After high school he 
obtained a job on a farm and began to have occasional headaches when he worked too 
hard. Several times during one year he had mild dizzy spells and fainted twice from 
emotional disturbances. He was very upset over a love affair going wrong, after which 
he had nothing to do with girls and was seclusive for nearly a year. After joining the 
Navy he did well at the training station and was assigned to a destroyer. He became 
seasick as soon as the vessel left the wharf, being overcome with dizziness and 
vomiting so that he had to lie in his bunk. During the entire trip of 11 days he was 
unable to get on his feet and lost 13 pounds. Several times during the last three days 
of the trip the medical officer noted that he cried when interviewed and was very 
discouraged and unhappy. The ship made two more trips with the patient with the 
same results. At the end of the third trip the patient noted some blood-stained vomitus 
and became conscious of a pain in his stomach. There was marked exaggeration of 
his symptoms, and as a result of this he was sent to the hospital with a diagnosis of 
acute gastritis. After a fortnight’s stay in the hospital with study on the wards, 
he was given 10 days leave. He found when he got home that he was very nervous, 
and he held disturbing dreams of being seasick in rough weather so that sleep was dif- 
ficult. On three occasions he vomited at the family table, something that he had 
never done before. He had no inclination to meet his old friends and remained 
indoors most of the time during his leave. He reported that he cried most of the 
night bef oi e leaving for his station. When the decision was being made in regard to ' 
his disposal lie developed pain in his back and a limp which was obviously hysterical. 
These all disappeared and his condition improved considerably when he was finally 
told that he would be surveyed out of the service and sent home. 

The patients suffering from marked constitutional susceptibility to motion 
sickness, i.e., Type I, who do not show the neurotic symptoms mentioned 
above and who seem like valuable men to the service such as a doctor or radio 
engineer, signal man, etc., after a medical survey have been recommended 

for shoie positions and have done well, of course, when they were thus 
assigned. 


_ Example 2 A radio mechanic coming from the eastern seaboard graduated from 
high school and joined the Navy in 1940. He gave a history of susceptibility to 
mo ion sic -ness suci as cars, trains, busses, swings, etc. There was no history of a 
neurosis m t us case at any time in his past. His first six months in the Navy were 
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on shore. There was a brief trip on a transport lasting two weeks during which time 
he was sick eight days. He then was sent to a special school for three months and 
assigned to a destroyer where he was sick approximately 80 per cent of the time. 
He was, however, able to stand most of his watches in spite of his seasickness, al- 
though he lost a good deal of weight and his efficiency was considerably reduced. 
He was keenly interested in remaining in the service if he could avoid the difficulty of 
a small boat existence. In the hospital he was an obviously normal person of con- 
siderable value to the service. He was finally assigned to a shore position and is doing 
very well in this capacity. 


Table IV 

The two types of chronic seasickness compared as to the presence of 
motion sickness and efficiency 


Type I Type II 

Number of cases 51 55 

Motion sickness Yes No 

Efficiency 0-20 40-60 

Weight loss Marked Slight 

Disposal (Shore or (Larger Ship 

Discharge) and Treatment) 


Table V 

Clinical findings in the two types of seasickness compared. Note the exceedingly 
high percentage of neurotic individuals in Type I 


Number of cases 

Neurotic 

Fainters — dizzy spells 

Gastrointestinal history 

No neurotic G.I. or syncope history 

Abnormal G.I. series 

Abnormal gastroscope 


Type I 

Type II 

51 

55 

74% 

24% 

57% 

14% 

72% 

8% 

17% 

65% 

60% 

30% 

30% 

10% 


These individuals who do not develop psychoneurosis and whose re- 
covery from seasickness is rapid often can be sent back to sea on a larger 
ship or greatly helped by one of the usual drugs. I have had follow-up re- 
ports on eight subjects who have readjusted by the development of tolerance 
to sea duty. Three of these have remained on the same ship, i.e., destroyers; 
five have been transferred to larger vessels with a reduction in their trouble. 

Example 3. A 27 year old salesman with no history of motion sickness and no 
history of neurosis joined the Navy in June 1942. He spent two months on a cargo 
vessel, being sick only two days out of 60. Following this he was transferred to a 
small patrol craft operating in coastal waters. He was sick approximately five out 
of seven days and felt that he was not doing his work although he was able to 
stand all his watches. Some slight blood-stained voinitus brought him to the hos- 
pital. It was recommended that he be assigned to a larger ship which fortunately 
was available. Six months later he reported by letter that he had not suffered from 
seasickness and was doing his work without any trouble. 

The subject of efficiency of men suffering from seasickness deserves 
something in passing. It is obvious that a man with marked nausea, vertigo, 
headache, vomiting and a certain amount of apprehension and discourage- 
ment from the condition accompanying the above, is not as able a man as his 
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unaffected fellow. This difference in ability is not easy to measure but it 
involves alertness, skill, temper, resistance to infection, cold, heat, immersion 
and so forth. A small vessel with a crew of 100 men which has 50 of them 
violently seasick is not as efficient as a vessel with 100 men not affected. 
Therefore, this condition is not to be laughed at or disregarded, and has a 
very definite military bearing. We feel that the wisest way to handle the 
situation is to try to keep out of the service those individuals suffering from 
chronic motion sickness in the past, and these can be picked up by a question- 
naire. Those that are found in the service should be sent to shore jobs if 
their abilities warrant their retention in the service. This is particularly true 
of a man who has had considerable expensive training before this condition is 
noted. Others not suffering from motion sickness can usually develop 
tolerance and can be helped by some of the anti-seasick remedies. 
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OCCLUSIONS OF THE ABDOMINAL AORTA: 

A STUDY OF 16 CASES OF SADDLE 
EMBOLUS AND THROMBOSIS * 

By Nathaniel E. Reich, M.D., Brooklyn , New York 

A highly dramatic episode in medicine is a condition variously described 
as thrombosis or embolism of the abdominal aorta and “rider’s” or “saddle” 
thrombus or embolism. Approximately 150 cases of obstruction of the ab- 
dominal aorta have been reported in the literature to date. In the main, these 
have consisted of scattered reports of from one to five cases. We have been 
fortunate in accumulating 16 cases over a period of five years at Kings 
County Hospital. Eleven of these were autopsied and two recovered by re- 
canalization. As far as is known this is the largest group to be studied. A 
careful survey of these cases reveals certain facts in the etiology, age-sex 
distribution, diagnosis and treatment. An analysis of the causes of failure 
in early diagnosis is also considered. 

Case Reports 

Case 1. F. O., white female, aged 32, was admitted with a history of sudden 
loss of speech of six months’ duration. She had had scarlet fever at the age of nine. 
At 21 she developed dyspnea and palpitation and a diagnosis of mitral stenosis was 
made. Two years prior to admission the patient had to be digitalized because of 
acute cardiac failure with pulmonary edema but fibrillation continued. While at work 
six months previously she fell and remained unconscious for a period of 10 days, with 
loss of voice and right hemiplegia. Two weeks before her present admission she 
awoke and coughed up a large amount of blood which was attributed to pulmonary 
infarction. 

Examination revealed marked emotional instability with aphasia. There was 
cardiac enlargement with a double murmur at the apex. The second pulmonic sound 
was accentuated and there was auricular fibrillation with occasional extrasystoles. 
Blood pressure was 175 mm. Hg systolic and 95 mm. diastolic. The residual right 
hemiplegia was attributed to embolization to the left middle cerebral artery secondary 
to rheumatic heart disease. Two weeks following admission she developed dyspnea 
with a crampy pain in the left leg which was thought due to another embolus. Seven- 
teen days after this episode she complained of epigastric pain and had tenderness in 
the left upper quadrant which was thought to be the result of a splenic embolism. 
Three weeks later she complained of nausea, vomited 5 c.c. of dark red blood, and had 
slight epigastric rigidity. Two and a half months later she vomited and complained of 
abdominal cramps. A tender area with rigidity was noted in the right upper quadrant 
which was interpreted as caused by acute cholecystitis or a penetrating peptic ulcer. 
Medical consultants suggested either acute appendicitis or small mesenteric thrombosis. 
Surgical intervention was not considered feasible at any time because the patient was 
an extremely poor operative risk. Later that day she complained of precordial pain, 
vomited, became extremely weak, and finally died. 

* Received for publication June 25, 1942. 

From the Kings County Hospital, Service of Dr. C. H. Greene, and the L. I. College 
of Medicine, Dr. J. H. Crawford, Director. 
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Laboratory examinations included a roentgenogram of the heart which revealed 
a prominent pulmonic conus compatible with an underlying congenital heart lesion. 
Electrocardiographic study showed no axis deviation and only slight myocardial 
impairment. Wassermann reaction and blood cultures were negative. Terminally 
the blood urea rose to 135 mg. and the sugar was 84 mg. per 100 c.c. of blood. The 
temperature was never over 100.5° F. throughout her two year hospital stay. The 
urine presented clumped leukocytes and traces of albumin but no red cells terminally. 

Autopsy revealed a heart weighing 210 grams; the left auricle was markedly di- 
lated, whereas the left ventricular cavity was small, and the wall measured 1 cm. in 
thickness. There was a marked thickening and fusion of the mitral valve with stenosis 
and insufficiency. It was free of old or recent vegetations. There were no thrombi 
present. The intima of the aorta was bright yellow and smooth. Just below the open- 
ing of the celiac axis extending down to the external iliac arteries, the lumen of the 
aorta was completely occluded by a firm, red-gray, friable thrombus. This mass ex- 
tended down into the smallest branches of the superior and inferior mesenteric and 
splenic arteries. The mass was adherent throughout to the arterial walls and varied 
considerably in shade from place to place. Infarctions of the proximal two-thirds of the 
large intestine and the entire small intestine caused them to appear dark red and luster- 
less. In addition, there were large infarctions of the kidneys, spleen and in the left 
hemisphere of the brain extending from the ependyma of the left ventricle to the tip 
of the occipital lobe. The latter was cystic and orange-yellow. Microscopic studies 
revealed the lumen of the aorta to be occupied by a large antemortem thrombus with 
early canalization and basal organization. There was an infiltration of lymphocytes 
and histiocytes with edema between the adventitia and media. The large arterial 
branches were similarly involved. Other gross pathological changes were cor- 
roborated by extensive microscopic studies. The final diagnosis was inactive rheu- 
matic heart disease with mitral stenosis and insufficiency, with embolization to the 
abdominal aorta, and thrombosis of the mesenteric, iliac, splenic and renal arteries. 

Comment. The age, cardiac history, rheumatic heart disease with fibril- 
lation, normal aorta, multiple embolization for two years (brain, kidneys, 
spleen, superior mesenteric artery and extremities) were completely in har- 
mony with the diagnosis of an aortic occlusion due to embolization. This 
interesting case was carefully followed for two years. It was remarkable to 
note that although the acute symptoms dated back 1 1 days before death and 
produced various clinical pictures of acute cholecystitis, acute appendicitis, 
peptic ulcer and mesenteric thrombosis, the extremities remained uninvolved 
and findings were localized to the abdomen only. Hence, although the diag- 
nosis was not made, mesenteric thrombosis was correctly suggested. Ter- 
minally, the thrombotic process progressed rapidly on the embolic nidus. 

Case 2. E. M., white, married, Puerto Rican female, aged 34, was admitted 
with sudden onset of excruciating pains in both legs with inability to walk, numbness 
and coldness of both feet. After an hour she developed sharp knife-like pains in both 
calves and was unable to move either leg. They felt cold and numb and the pain be- 
came dull and aching. The following day she requested hospital treatment. Her 
past history revealed attacks of dizziness, dyspnea, palpitation and edema. She had 
had intermittent attacks of joint pains involving chiefly the right leg and knee over a 
10 year period. 

Physical examination revealed an enlarged heart with harsh presystolic and sys- 
tolic apical murmurs and a systolic apical thrill. Blood pressure was 150 mm. Hg 
systolic and 70 mm. diastolic. There was no enlargement of the liver or spleen. 
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Aortic pulsations were felt to a level just below the umbilicus. No pulsations were 
palpated in the femoral, iliac, popliteal and dorsalis pedis arteries. The right leg was 
more involved than the left and was cold, clammy, blue and dry. Although the sen- 
sation of touch was decreased, pressure and pain were exaggerated. The calves were 
edematous, swollen and firm. A diagnosis of enlarged heart due to rheumatic heart 
disease, mitral stenosis and insufficiency, ventricular extrasystoles, class II A, was 
made. In addition, a diagnosis was made of a rider’s embolus possibly due to a 
subacute bacterial endocarditis. The condition progressed steadily until bilateral mid- 
thigh lines of demarcation formed. It was of interest to note the clear outlines of the 
capillaries on the plantar surfaces with mummification by dry gangrene. Treatment 
consisted of large doses of papaverine, dry heat and an oscillating bed, since surgical 
intervention was not advisable. The temperature ranged between 99 and 103° F. 
The patient gradually became worse and finally died 17 days later. 

Laboratory Studies. The electrocardiograph showed auricular hypertrophy, 
right axis deviation and myocardial damage. A bedside roentgenogram revealed 
an enlargement to the left and enlargement of the left auricle due to rheumatic heart 
disease. Two blood Wassermann reactions were negative. Three blood cultures 
taken for Streptococcus viridans were negative. The leukocyte count was 10,000 
with 94 per cent polynuclears. 

Autopsy revealed both lower extremities to be reddish black, swollen and gan- 
grenous with many vesicles containing clear fluid. The heart weighed 360 grams 
and presented rheumatic endocarditis with stenosis of the mitral, aortic and tricuspid 
valves. Pearly-gray excrescences were present over the thickened valve edges. 
Many small and large round and odd shaped vegetations were found over the auricular 
surfaces. One of these vegetations occluded the ostium of a Thebesian vessel. The 
aorta and large branches appeared thin-walled and elastic throughout. At the level 
of the fifth lumbar vertebra, the lumen of the aorta was occluded by a soft, grayish- 
red thrombus that was firmly attached to the intima and extended beyond the bi- 
furcation of the femoral arteries. A branch of the pulmonary artery supplying the 
right middle lobe was occluded by a soft, adherent antemortem thrombus with pul- 
monary infarctions. On microscopy, the intima of the aorta consisted of many 
layers of hyalinized connective tissue. The media was replaced by a considerable 
amount of dense connective tissue. The adventitia and vasa vasorum were not un- 
usual. In the sections exhibiting the thrombus there were masses of red blood ■ 
cells, polynuclears and proliferating fibroblasts enmeshed in fibrin. Sections of the 
auricle showed similar areas of attached thrombi with infiltrating fibroblasts and 
small mononuclear cells. The adjacent muscle cells were necrotic. 

The final diagnosis was rheumatic endocarditis with stenosis of the mitral, aortic 
and tricuspid valves with marked hypertrophy and dilatation of the heart. Secondary 
embolization from the • heart to the abdominal aorta with succeeding thrombus 
proliferation resulted. 

Comment. Embolization from the left auricle was the cause of aortic 
obstruction in this case. The age, rheumatic history, cardiac findings, acute 
onset of pulmonary infarction and elastic aorta and branches were all in its 
favor. Embolectomy was the treatment of choice but the patient sought 
relief two days after the onset. The immediate use of a constantly oscillating 
bed, papaverine and dry heat undoubtedly prolonged her life for two weeks 
despite the severity of the occlusive process. 

Case 3. J. H. (case of Dr. B. A. Fedde), white male, janitor, aged 50, was ad- 
mitted with pain in the epigastrium and the lower right quadrant. He had had 
malaria 36 years previously and had been operated on for chronic appendicitis one 



OCCLUSIONS OF THE ABDOMINAL AORTA 


39 


year earlier. Thirty years previously he had been crushed by a car in a coal mine, 
the maximum impact being at the umbilicus. He had had three attacks of gonorrhea 
and drank heavily until two years prior to admission. He was unable to walk more 
than three blocks without getting severe cramps in both legs requiring rest for several 
minutes before continuing. His feet were generally cold. 

Examination revealed a poorly nourished male. The heart apex was in the sixth 
interspace in the midclavicular line. No murmurs or irregularities were heard. 
Blood pressure was 130 mm. Hg systolic and 90 mm. diastolic. There was a hernia 
at the site of the previous operation as well as a right femoral hernia. The brachial 
artery was tortuous and sclerotic and the dorsalis pedis and posterior tibial artery pul- 
sations could not be palpated. Because of abdominal and loin pain, a right ureteral 
calculus was considered. Pyelography revealed a mobile right kidney with slight 
hydronephrosis due to uretero-pelvic kinking. Right ureterolysis and nephropexy 
were performed. The immediate postoperative condition was good. However, the 
following day he complained of pain in both legs followed shortly by a mottled, 
purple discoloration. Although both legs were fairly warm at first, pulsations were 
not felt in the femoral, popliteal or tibial arteries bilaterally. The reflexes were lost 
and the extremities became cold in an hour and a half, more markedly on the right. 
A diagnosis was made of a postoperative saddle thrombus. Surgery was deemed futile 
and the patient died the same day. The temperature course was normal throughout. 

Laboratory. Roentgenographic studies revealed a normal gall-bladder and 
gastrointestinal tract. Calcification of the iliac vessels was noted. There was no free 
acid and 23 to 45 points of total acidity on gastric analysis. Blood chemical tests, 
Wassermann reaction, three urinalyses and urine culture were negative. 

Autopsy revealed the recent loin incision and nephropexy which were uninfected. 
The heart weighed 360 grams. The left ventricle measured 1.4 cm. in thickness. 
The valves and endocardium were free of vegetations or thrombi. The intima of 
the aortic arch presented numerous non-ulcerating atheromatous calcified plaques. A 
large thrombus was found completely occluding the aorta from the renal arteries to 
its bifurcation. The thrombus was firm, friable, dark red and firmly adherent to the 
intimal surface. Just below the upper end of the thrombus was a ring of calcified 
hard atheromatous degeneration which was ulcerated but there was no point of rupture 
of the aorta. The thrombus extended into the iliac arteries and their branches. The 
right iliac vessel was dark blue, having undergone a marked degree of atheromatous 
degeneration. There was no evidence of renal infarction and the right renal artery 
was free of sclerosis. On the left side, the artery consisted of a section of thin, fibrous 
tissue interposed between two stumps of normal artery. There was an aberrant ves- 
sel arising 0.5 cm. above the site of the normal renal artery which entered the lower 
pole of the left kidney after crossing the normal artery. This vessel was slightly 
narrowed at the point of crossing but contained no thrombus. 

Comment. An evaluation of the factors involved in this case is some- 
what complex. Undoubtedly the primary factor concerned with the pro- 
duction of the aortic occlusion was the ulcerated ring of calcified athero- 
matous degeneration near the renal arteries, most marked just below the 
upper end of the thrombus. The marked calcification of other blood vessels 
strengthens this belief. What additional influence, if any, the aberrant renal 
artery played is difficult to ascertain since there was no thrombosis or 
sclerosis of the renal vessels beyond the occlusion at the mouths of these 
vessels. Probably this congenital defect played a very small role. Although 
trauma is an accepted cause for thrombosis, certainly the crushing impact at 
the umbilicus could not have been expected to exert any influence after 30 



40 


' NATHANIEL E. REICH 


years. It is conceivable that traction at the time of nephropexy, however, 
may have contributed some measure of trauma at the site of the ulcerated 
ring. The precipitating factor producing a thrombus at this site was the 
increase in platelets and fibrinogen which follow any operation. In addition, 
there was an initial drop in blood pressure during operation with a slowed 
blood stream which aided clot formation. Iiemoconcentration also occurred 
from loss of fluids and blood, as well as vomiting, diuresis and acidosis. The 
importance of this factor arises from the physical fact that the velocity of a 
fluid in a tube is inversely proportional to its viscosity and directly propor- 
tional to the driving pressure to which it is subjected. The fact that throm- 
bosis may occur in different blood systems of the body (e.g., pulmonary 
artery and portal vein as in case E. M.) also speaks strongly for the influence 
of these factors. This has been noted elsewhere . 1 

Case 4. R. H. (case of Dr. G. A. Merrill), white housewife, aged 62, was ad- 
mitted with a stroke of six hours’ duration. She had had a heart attack of an un- 
known type six months previously, and had been given digitalis until one month before 
admission. 

Examination revealed a well developed female with a complete right hemiplegia 
and aphasia. The heart was slightly enlarged and rhythm was regular. Blood 
pressure was 160 mm. Hg systolic and 110 mm. diastolic. There were a few basal 
rales. The diagnosis was arteriosclerotic heart disease with thrombosis of the left 
middle cerebral artery. Except for urinary incontinence she progressed fairly satis- 
factorily. Eleven months later she suddenly become comatose with left hemiplegia 
and died two days later. 

Laboratory studies included an electrocardiogram which presented left axis 
deviation and severe myocardial damage. Blood chemical tests and Wassermann 
reaction were normal. The temperature was normal throughout. 

Autopsy examination of the brain revealed a fresh thrombus of the right middle 
cerebral artery. The heart weighed 425 grams and revealed moderate coronary 
sclerosis and myocardial fibrosis. The aorta presented a marked atherosclerosis with 
a saddle thrombus at the bifurcation of the aorta extending into both common iliac 
and right internal iliac arteries with complete occlusion. The entire length of the 
thrombus was 10 cm. There were large ulcerated plaques at the bifurcation of the 
aorta. In addition, there were an acute hemorrhagic cystitis, gastric polyp and 
generalized arteriosclerosis. 

Comment. Undoubtedly, the age, generalized arteriosclerosis, regular 
sinus rhythm without mural thrombi, old and recent thrombotic occlusions 
of the cerebral vessels, marked atherosclerosis of the aorta with large ulcer- 
ated plaques at the bifurcation are all in favor of a thrombo-arteriosclerotic 
process. The unusual feature of this case is 'that although she was acutely 
ill for two days she presented no symptoms or signs of aortic thrombosis. 
The conclusion one may safely draw is that the extensive thrombosis de- 
veloped rapidly just prior to death. 

Case 5. E. B., white unemployed male, aged 80, was admitted with cellulitis 
of the lower extremities and dyspnea. He had been troubled with asthmatic bronchitis 
and expectoration for a half year but was in excellent health previously. 

Examination revealed occasional coarse moist rales, especially at the bases, and 
rhonchi throughout. The heart sounds were regular but of poor quality and no mur- 
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murs were present. Blood pressure was 140 mm. systolic and 70 mm. diastolic. A 
diagnosis of bronchiectasis with secondary emphysema was made. He became in- 
creasingly weaker with • terminal fibrillation and died one and a half years after 
admission. 

Laboratory examinations included an electrocardiographic study presenting evi- 
dence of myocardial fibrosis. Roentgen-ray revealed no pulmonary disease. Blood 
Wassermann reaction was negative. The temperature never was above 100.5° F. 

Autopsy revealed bronchiectasis of both lower lobes with terminal bronchopneu- 
monia. The heart weighed 280 grams and showed evidence of myocardial fibrosis. 
The arch and ascending aorta were moderately dilated with many sclerotic plaques. 
The thoracic and abdominal aorta had many small sclerosed plaques some of which 
were calcified and ulcerated. There was a large thrombus occluding the abdominal 
aorta for a distance of 5 cm. above the bifurcation. On section, the thrombus con- 
tained a large area filled with soft red necrotic material. The thrombus did not ex- 
tend into the left common iliac artery, but in the right common iliac artery there 
was a small red-gray thrombus which partially occluded the lumen. The external ap- 
pearance of the body was negative. The final diagnosis was atherosclerosis with 
ulceration and thrombosis of the abdominal aorta and the right common iliac artery. 

Comment. This occlusion was due to thrombo-arteriosclerosis of the 
aorta. As in the preceding case, there was no subjective or objective evi- 
dence to suggest thrombosis of the abdominal aorta even just prior to death. 

Case 6. A. D., white female, aged 38, previously in fair health, suddenly lost 
consciousness the night before admission. During childhood she suffered from 
“growing pains” and recently developed shortness of breath. Two years before she 
was told she had heart disease. 

Examination revealed an obese female with dyspnea and cyanosis. The heart was 
slightly enlarged to the left with a double apical murmur and auricular fibrillation. 
Blood pressure was 120 mm. Hg systolic and 80 mm. diastolic. There was a complete 
left hemiplegia which a neurological consultant thought was caused by embolism of 
the lenticulo-striate artery due to rheumatic heart disease with auricular fibrillation. 
She became incontinent and emotionally unstable. Eight days later she suddenly de- 
veloped signs of pulmonary infarction in the left upper lobe which subsided in two 
days. Three days later she suddenly developed marked blueness and paralysis of both 
legs, and pulsations in the dorsalis pedis and other leg arteries were not palpable. She 
died six hours later. Treatment consisted of digitalization and supportive manage- 
ment. 

Comment. This case was undoubtedly one of embolism. The age, rheu- 
matic history, auricular fibrillation with cerebral and pulmonary embolism are 
definite evidences of further embolism to the bifurcation of the aorta. 

Case 7. G. S. (case of Dr. J. Hamilton Crawford), a white unemployed male, 
aged 65, was admitted in shock with a history of sudden collapse and vomiting with 
severe pains and paralysis of both legs. The pains began in the inguinal regions, 
shot down into the legs and were also present in the lower back. Three months 
before he collapsed with sudden pain in the left leg while walking. He had been 
getting intravenous injections for leg pains twice weekly at a hospital clinic. 

Examination revealed a state of severe shock. There was exquisite tenderness 
over both lower quadrants and the hypogastrium. The extremities were blue, cold, 
and mottled and the femoral, popliteal and dorsalis pedis artery pulsations were not 
pi esent. The reflexes were absent and there was a flaccid paralysis of the legs. Pain 
sensation was absent from the first to the fifth lumbar segments. Vibration sensation 
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was lost below the fourth lumbar segment and iliac crests. A diagnosis of saddle 
thrombus was made. Because of profound shock operation was deemed inadvisable. 
Despite papaverine and nitroglycerine intravenously every three hours, glucose by 
hypodermoclysis and other supportive measures, the patient died 18 hours after the 
onset. The admission temperature of 98° F. mounted to 104° terminally. 

Autopsy revealed a heart that weighed 300 grams. The valves and heart cavities 
were negative. The aorta showed evidence of ulcerating atheromatous lesions in the 
thoracic portion. The lower portion of the abdominal aorta was completely occluded 
by a mass of light red soft thrombus markedly adherent to the wall, 7.5 cm. proximal 
to the bifurcation. The immediate wall was dark blue and calcified. Proximally, 
there was a characteristic long “currant jelly” clot. Both common iliac, hypogastric 
and external iliac arteries were markedly sclerotic and filled with the same material. 
On microscopy, there were atheromatous plaques with ulceration and adherent thrombi. 
Sections of the large arteries showed marked atherosclerosis with medial necrosis and 
occasional areas of slight round cell and histiocytic infiltration with endarteritis of 
several of the vasa vasorum. Final diagnosis was advanced atherosclerotic calcifi- 
cation with ulceration and complete thrombotic occlusion of the lower abdominal aorta, 
common iliac, external iliac and hypogastric arteries. 

Comment. This case is obviously one of thrombo-arteriosclerosis of the 
aorta and large vessels with typical symptoms and findings. The process 
started three months previously with thrombosis of the left femoral artery 
with subsequent proximal occlusion to the bifurcation and then down the 
opposite common iliac and major branches. Operation was impossible be- 
cause of profound shock. 

Case 8. A. W., white female, aged 84, was admitted with spells of vomiting of 
six hours’ duration. She was found on the floor screaming and vomiting foul brown 
material. Previous history was negative except for slight, old right facial paralysis. 

Examination revealed negative cardiac findings. Blood pressure was 214 mm. 
Hg systolic and 138 mm. diastolic. There was abdominal tenderness with a suggestive 
mass in the left lower quadrant. Pelvic and rectal examinations were negative. The 
bladder was distended requiring catheterization. Diagnoses of carcinoma of the 
bladder or of mesenteric thrombosis were considered. She improved gradually and 
was to be discharged 25 days later when she developed a bilateral parotitis. Two days 
later the temperature suddenly rose to 104° F. and the patient went into coma and 
died. Terminally, she presented signs of a bilateral diffuse bronchopneumonia. 
Treatment was symptomatic. 

Laboratory examinations included an electrocardiogram which showed left axis 
deviation and coronary sclerosis with marked myocardial degeneration. The Wasser- 
mann reaction was negative. The blood urea, creatinine and sugar were 98, 1.8 and 
114 mg. per 100 c.c., respectively. The leukocytes were 13,250 per cu. mm. with 78 
per cent polynuclears. The urine contained albumin (three plus) with occasional red 
and white cells and hyaline and granular casts. 

Autopsy. The heart weighed 375 grams, the left ventricle was 2.5 cm. thick, but 
the valves and endocardium were negative. Just above the aortic valve there was a - 
denuded area 2 cm. in diameter which contained soft debris and calcific flakes. Just 
above its bifurcation the aorta was distended by a fusiform swelling which on 
section was found to contain a thrombus of recent origin. Its posterior surface 
presented atheromatous plaques and ulcerations. The clot completely occluded the 
aortic lumen. Microscopy revealed typical atheromatous degeneration with recently 
superimposed thrombus formation. In addition, there were nephrosclerosis, general- 
ized arteriosclerosis and bronchopneumonia. The extremities appeared normal in 
every respect. 
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Comment. This occlusion was caused by thrombosis superimposed on an 
arteriosclerotic aneurysm of the abdominal aorta. Although the patient 
presented no subjective or objective findings other than a suggestive mass in 
the left lower quadrant, there was a gradual thrombotic process which be- 
came rapidly occlusive just prior to death. 

Case 9. H. T. (case of Dr. C. H. Greene), white female liouseworker, aged 39, 
was admitted with a history of pains about the girdle and both lower extremities and 
weakness of the legs. She was irrational and confused. 

Examination revealed flaccid paralysis of both lower extremities and bilateral 
foot drop. All reflexes and sensations were absent in the legs. There was muscle 
tenderness and pain on passive motion of the legs. The right leg was very cold below 
the knee, and the left leg was cold below the midleg. Later this extended irregularly 
to about the mid-thigh. The dorsalis pedis artery pulsations were not palpated. 
Following a neurosurgical consultation by Dr. J. Browder, three days later, it was 
thought that an occlusion of the abdominal aorta existed at the iliac bifurcation. The 
patient died without operation six days later because of the bilateral extent of the 
gangrene. 

Laboratory studies revealed normal spinal fluid, blood chemical tests and Was- 
sermann reactions. The white cell count rose from 38,900 to 66,300 (with 81 per cent 
polynuclear neutrophiles) in three days. The temperature was normal throughout. 
Roentgenographic examination suggested the presence of a left iliopsoas mass. 

Autopsy. The heart weighed 520 grams and contained no thrombi or vegetations. 
Situated at the bifurcation of the aorta was a “saddle-back” thrombus extending 1V4 
inches upward into the aorta, 2 inches into the right common iliac artery and 1 inch 
into the left common iliac artery, both of which were completely occluded. The 
thrombus was well organized, gray-white and very adherent to the intima. There 
was a bilateral abscess involving the lower fourth of the psoas muscles. A small 
tumor overlying the fifth lumbar vertebra proved to be a reticulum cell sarcoma 
which invaded this vertebra with secondary psoas abscesses. Other sections of the 
aorta presented myxomatous degeneration of the intima and media with organizing 
adherent thrombus. Significantly, the periaortic tissues exhibited septic thromboses 
of the capillaries. 

Comment. The sequence of events in this case began with a small 
reticulum cell sarcoma which invaded the fifth lumbar vertebra. Micro- 
scopic sections proved that the aorta itself had not been invaded by the neo- 
plasm. However, secondary infection with the formation of bilateral psoas 
abscesses produced both infection and pressure upon the aorta with resultant 
aoitic thrombosis. The septic thromboses of capillaries in the periaortic tis- 
sues tend to bear out this observation. The age, normal valves, heart cavities 
and aorta, and negative history rule out an embolic or thrombo-arterio- 
sclerotic origin. 

Case 10. H. M., white female, aged 49, was admitted with a complaint of pains 
in . ot ’ e £ s °f ^ ve hours’ duration. She was awakened by sudden stabbing, burning 
pains from the hips to the toes of both legs. They became blue, cold, then gray- 
wlnte, with loss of all sensation except the excruciating pains. She had had auricular ' 
i ri ation five years previously and had been taking digitalis irregularly because of 

nausea. e had had scarlet fever at the age of eight but gave no other history 
of cardiorenal disease. 



44 


NATHANIEL E. REICH 


Examination revealed cardiac enlargement to the left with an irregular rate of 
110 per minute. There were apical systolic and aortic diastolic murmurs and the 
sounds were of fair quality. The blood pressure was 168 mm. systolic and 108 mm. 
diastolic. Both legs were cold and mottled. The right leg was slightly less involved. 
All sensations were absent. No popliteal or dorsalis pedis artery pulsations were 
present in either extremity. A diagnosis was made of rider’s embolus to the aortic 
bifurcation due to rheumatic heart disease with mitral insufficiency and stenosis, 
auricular fibrillation, class IV D. The patient was given large doses of papaverine, 
whiskey, aminophyllin and digitalis. She was also placed in a Sander’s oscillation bed 
for six weeks constantly and was then able to get up and walk about, gradually and 
with assistance. This treatment was supplemented by a continuous temperature of 90° 
F. maintained by thermostatic-controlled light. Later she was given daily treatments 
with indirect ultra-short wave therapy to the lower back. 

She began to show considerable improvement on the second day, with decreased 
intensity of pain and increased warmth. The legs became blue-red and sensation 
returned. There were no trophic changes. No pulsations were yet palpated in either 
popliteal or dorsalis pedis artery and in the left femoral artery. Four days after the 
onset, oscillometric readings showed none to be present in the left foot, leg and pop- 
liteal arteries. There was no dorsalis pedis pulsation on the right with a fibrillating 
swing of 4 to 8 in the tibial and popliteal arteries. The skin temperature showed a 
marked drop in the left limb. One month later there was noted marked blanching of 
the left foot with continued rubor of the right foot. On dependency, there was a bg 
with continued pallor for over 45 seconds, followed by no increase in pink color. 
The oscillometer showed no pulsations three days later. Skin temperature readings 
before and after the Landis-Gibbon test (temperature water 120° F. for 20 minutes) 
showed organic changes by the drop in skin temperature readings. Three weeks later 
these skin temperature readings presented a marked drop ranging from one to two 
degrees fall indicating a marked vasospasm. The oscillometric readings after the 
Landis-Gibbon test showed the same low or absent pulsations in the feet and left leg 
with some rise in the right thigh. One month later, examination revealed marked 
scaling of the right foot and toes. On elevation there was mild plantar ischemia 
on the left and pinkness on the right. On dependency, there was dusky cyanosis on 
the left and pallor on the right. The dorsalis pedis and posterior tibial pulsations on 
the right were present. The left dorsalis pedis was very faint and the left posterior 
tibial and femoral arteries were faint. She was able to walk alone without discom- 
fort. Oscillometric readings showed marked improvement in pulsations indicating a 
canalization of the occluded vessels. The histamine test showed a delay in wheal 
formation up to five minutes on the left, but a fair reduction after 10 minutes indi- 
cating good surface circulation. In spite of the apparent subjective improvement 
there was a consistent fall in skin temperature following the Landis-Gibbon test 
which brought up the possibility of a marked spastic element. She was discharged two 
months after admission, greatly improved, with a final diagnosis of rheumatic heart 
disease with mitral insufficiency and stenosis, auricular fibrillation and embolism to 
the bifurcation of the aorta. 

Further laboratory studies revealed normal Wassermann reaction, urinalysis and 
blood counts. The temperature course was normal throughout. 

Comment. This case is remarkable in that recovery and recanalization 
occurred from an embolic process to the aortic bifurcation with intensive 
medical treatment that did not include surgery or heparin therapy. Measures 
that were vigorously applied included immediate use of large doses of papa- 
verine, whiskey and aminophyllin, as well as' such physical measures as the 
oscillation bed, controlled dry heat and remote ultra-short wave therapy. 
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The diagnosis of embolism to the aortic bifurcation due to auricular fibrilla- 
tion is unquestioned because of the cardiac history, sudden bilateral leg in- 
volvement with pains from the hips down and absent pulsations in both 
legs noted by oscillometer recordings and Landis-Gibbon test. The gradual 
improvement was carefully noted with oscillometer and skin temperature 
recordings. At the present time the circulation of the extremities remains 
adequate. 


Case 11. L. B. (case of Dr. D. M. McCarthy), white Italian male, aged 52, 
handy man, was admitted in an unconscious state with a history of a left sided “stroke” 
one year previously and again five months previously, causing him to be bedridden. 
There were no headaches or sphincter disturbances. 

Examination revealed a left hemiplegia due to right middle cerebral artery 
thrombosis. Because of loss of vision in his right eye fundoscopy was done which 
revealed primary optic atrophy due to central retinal artery thrombosis. Blood pres- 
suie was 145 mm. systolic and 90 mm. diastolic. Two weeks later bronchopneumonia 
developed at both bases which cleared up with sulfapyridine therapy in four days. One 
week after this, it was noted that the patient suddenly seemed restless and complained 
of abdominal pains. Both legs developed coldness and a blotchy appearance and all 
arterial pulsations were lost in the legs. A diagnosis of possible saddle thrombosis 
was made. The following day both extremities continued to remain cold, cyanotic and 
pulseless. Before a surgical consultation could be undertaken the patient died sud- 
denly on the third day. There was a temperature rise of two degrees terminally. 

Laboratory Findings Blood and spinal Wassermann reactions, colloidal gold 
test, blood and spinal fluid chemical findings and urinalysis were entirely normal. 

• The eft leg was soni ewhat more swollen than the right. The heart 

weighed 350 grams. The valves were all competent. There were multiple in- 
farctions Of the kidneys. An old cerebral thrombosis was found. At the arch of 
tie aorta about 4 cm above the aortic cusps was a firm, raised, yellowish-pink vege- 
tation firmly attached to an atheromatous plaque of the aorta and measuring 5 era. 
la ne er. 1 sewhere, the aorta was smooth and glistening except at the bifurcation 

thr °r bUS ’ 6 Cm - ^ doS ^ adherent and ex^ 
ending about 4 cm. into both common iliac arteries. Microscopy revealed marked 

areas oTTJte * ^ 1S * ^ ° f thromb °- arteri osclerosis of the aorta. Two 
ascending su P erim P 0S ed vegetations were found in the 

lesions were n luf f bifurcation ' The cerebral, retinal and renal 
arterinsel ^ ^ t0 em h°li z ation from the former area of thrombo- 

sclerosis .. l e saddle thrombus and the marked underlying athero- 

arterins 1 ” Simi . anty to tlie u PP er aortic process would rather speak for an 
arteriosclerosis with rapid thrombotic occlusion at this site. 
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Past History 

Location of 
Pain in 
Extremities 

1) Mitral stenosis— at 

21 yrs. 

2 ) Rt. hemiplegia— 

6 mos. ago 

3) Pulmonary infarc- 
tion — 2 wks. ago 

4) Pulmonary edema— 

2 yrs. ago 

5) PaininL.U.Q. (sple- 
nic infarct)— 2yrs.ago 

0) Embolus left leg— 

2 yrs. ago 

None 

Rheumatic joints — 

10 yrs. 

Sudden onset 
excruciating 
pains bo tli legs, 
paraplegia 

1) Arteriosclerosis 
extremities _ 

2) Nephroptosis with 
nephrolithiasis 

Pain both legs 

1) Heart attack — 

6 mos. ago 

2) Stroke — 0 hrs. also 

11 mos. ago 

None 

Bronchiectasis 

None 

Rheumatic history since 
childhood 

Blueness and 
paralysis of 
botli extremi- 
ties 

Treatment for arterio- 
sclerosis of leg vessels— 

3 mos. 

Severe pains in 
inguinal re- 
gions radiating 
down legs and 
lower back 

Old right facial paral- 
ysis 

None 

None 

Pains about 
girdlo and 
lowerextremi- 
ties with weak- 
ness legs 

1) Scarlet fever at 8 yrs. 

2) Auricular fibrillation 
5 yrs. ago 

Sudden burn- 
ing and stab- 
bing pains _ 
from both hips 
to toes 

Left hemiplegia — 5 mos. 
and 1 yr. ago 

None 

Rheumatic heart disease 
—6 yrs. 

Cold, paleness 
and pain both 
legs 

1) Rheumatic fever at 
15 and 25 yrs. 

2) Left hemiplegia — 

2 yrs. ago 

3) Diabetes — 4 yrs. 

Sudden sharp 
pain in right 
thigh 

1) Decompensation and 
rheumatic heart dis- 
ease — for many years 

2) Pulmonary infarc- 
tion — 1 month ago 

Sudden onset 
sharp excru- 
ciating pain. • 
Paralysis right 
leg 


Other 

Symptoms 


R.U .Q.pain, 
vomiting 




Abdominal 

pain 


Findings 

Findings 

Extremities 

Other 

Findings 

None 

R.U.Q. ten- 
derness 


B.P. 170/95 

Both legs cold, clammy, 
blue, ai)sent pulsations 
of aorta below umbili- 
cus, touch absent, pain 
and pressure increased 

B.P. 150/70 

Cold, reflexes and all 
pulsations absent 

B.P. 130/90 

None 

Sudden 

coma 


B.P. 100/110 

None 

] 

B.P. 140/70 c 


Fecal vomit- 
ing 



Laboratory’ 


Positive Laboratory 

Findings "«»■ 


momo conus 
EICG: Neg. 



Absent pulsations both 
legs witn marked blue- 
ness and absent reflexes 


Blue, cold, mottled, 
paralysis with absent 
reflexes and sensations. 
Tenderness over hypo- 
gastrium and both lower 
quadrants 




Flaccid paralysis both 
legs with absent sensa- 
tion and reflexes. 
Gangrene both legs 


Cold, mottled blue legs 
with no sensation or 
pulsations 


B.P. 168/108 


Cold, cyanotic extremi- Blindness 
ties without pulsations right eye 


Suggestive EICG: marked myocar- 

mass in dial degeneration, left 

L.L.Q. axis deviation. Blood 

urea 98 mg., leukocytes 
B.P. 214/138 13,200 


Leukocytes 06,300 


Oscillometer: no pulsa- 
tions. 

Landis-Gibbon test: 
organio arterial occlu- 
sion 




Bloody Absent pulsations, 

urine, ab- superficial gangrene, 

dominaland cold and mottling 
back pains 


Severe pain 
rt. lumbar, 
dizziness, 
profuse 
perspiration 



Coldness up to umbili- 
cus. Pulsations and 
sensation. Paraplegia 
absent 


Complete absence pulsa 
tions both legs, marked 
cyanosis from hip to 
knee_ right leg with be- 
ginning gangrene below. 
Absent sensation rt. leg 


B.P. 145/90 


Renal ten- Oscillometer: no pulsa- 
derness tions of legs. 

Urine: albumin, casts, 
B.P. 110/60 red and white cells 


Rt. lumbar Urine: albumin, sugar, 
tenderness, red and white cells. 
Shock X-ray: enlarged left ven 
trjcle and aortic arch 
with sclerosis 
EICG: auricular fibrilla- 
B.P. 176/70 tion after heart block 


Urine: albumin, pus 
clumps 

Leukocytes: 14,000, 
92% polynuclears 

B.P. 150/80 












































































































Table I — Continued 


Clinical 

Diagnosis 

Other 

Diagnosis 

Considered 

Pathology 


Dura- 
tion of 
Acute 
Condi- 
tion 

Treatment 

Heart 

Weight 

Aortic 

Bifurc. 

Common 

Iliac 

Ext. 

Iliac 

Int. 

Iliac 

Etiology 

Occlusion of 
Other Vessels 

' Oilmen 1 
Diag. 
Corrob- 
orated 

D 

D 

R 

la 

R 

L 

Rheumatic heart 
disease, auricular 
fibrillation, mul- 
tiple emboli 

Mesenteric 
thrombo- 
sis, peptic 
ulcer, 
acute 
cholecys- 
titis, acute 
appendi- 
citis 

210 

+ 

+ 

+ 





Embolus 

1) Renal 

2) Splenic 

3) Sup. and inf. 
mesenteric 

4) Left middle 
cerebral 

No 

11 days 

Symptomatic digitalis 

Rheumatic heart 
disease with 
embolization 

None 

300 

+ 

Upto 

renal 

ar- 

teries 

+ 

+ 

+ 

+ 

4* 

4" 

+ 

+ 

+ 

+ 

Embolus 

Pulmonary 

artery 

Yes 

17 days 

Oscillation lied, 
papaverine, dry heat 

Post-operative 
saddle thrombus 

None 

300 

+ 

Up to 
renal 
ar- 
teries 

+ 

+ 

Thrombo- 
artcriosclcrosis + 
post-operative 
thrombo- 
cythcmia 


Yes 

1 day 

Papaverine 

Arteriosclerotic 
heart disease, 
left hemiplegia 

None 

425 

+ 

+ 

+. 



+ 

Thrombo- 

arteriosclerosis 

Both middle 
cerebral arteries 

No 

2 days 

Symptomatic digitalis 

Bronchiectasis 

None 

280 

+ 

+ 




1 


Thrombo- 

arterioscleroais 


No 

? 

Symptomatic 

Rheumatic heart 
disease with embo- 
lization, auricular 
fibrillation 

None 

■ 


No a 

utop 

sy 




Embolus 

1) Lenticulo- 
striate artery 

2) Pulmonary 
artery 

No 

autopsy 

G hours 

Papaverine, nitro- 
glycerine, glucose 
clyses 

Saddle thrombus 

None 

300 

+ 

+ 

+ 

+ 

1 

+ 

+ 

+ 

Thrombo- 

arteriosclerosis 


Yes 

18 hours 

Symptomatic 

Mesenteric 
thrombosis or 
carcinoma of 
bladder 

Same 

375 

4~ 

1 






Mural thrombus 
4- abdominal 
aneurysm 


No 

4 weeks 

Supportive 

Saddle thrombus 

Tabes, 

cord 

tumor 

520 

4" 

+ 

+ 





Infection 


Yes 

6 days 

Supportive 

Rheumatic heart 
disease with au- 
ricular fibrillation 
and rider's 
embolus 

None 

1 


' Rec 

recar 

over 

by 

lalizi 

y 

iti( 

jn 



Embolus 


Re- 

covered 

2mos. 

Oscillation bed con- 
stantly continuous dry 
heat at 90°, papaver- 
ine, aminophyllin, 
whiskey, digitalis. 
Indirect ult^a-short 
wave therapy 

Saddle thrombus 

Pelvic 

thrombo- 

phlebitis 

350 

+ 

4* 

+ 





Thrombo- 

arteriosclerosis 

1) Central retinal 
artery — right 

21 Middle cere- 
bral artery 

3) Renal arteries 

Yes 

2 days 

Symptomatic 

Rheumatic heart 
disease with auric- 
ular fibrillation 
and embolization 

None 

■ 


No a 

utop 

sy 




Embolus 

Renal artery 

No - 
autopsy 

5 days 

Digitalis, dry heat, 
morphine 

Rheumatic heart 
disease with auric- 
ular fibrillation 
and multiple 
emboli. 

Diabetes mellitus 

Renal 

infection, 

later, 

rider’s 

embolus 

490 

+ 

+ 

+ 

-+ 

+ 

i 

+ 

Embolus 

Renal artery 

Yes 

1G days 

Theophyllin, 

morphine 

Rheumatic heart 
disease with auric- 
ular fibrillation 
and saddle 
embolus 

None 

1 




1 

1 


Embolus 

Pulmonary' 

artery 

No 

autopsy 

4 weeks 

Papaverine, cold 
packs 
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Examination revealed a heart slightly enlarged to the left. At the apex there was 
a presystolic thrill and rumble followed by a diastolic murmur and there was auricular 
fibrillation. Blood pressure was 110 mm. Hg systolic and 60 mm. diastolic. The 
liver was two fingers’ breadth below the costal margin and the spleen was just palpable. 
There was marked renal tenderness. The left leg from the knee down was warm and 
swollen, with superficial gangrene of the medial and lateral aspects. The femoral, 
popliteal and dorsalis pedis arterial pulsations bilaterally were not palpated or heard. 
There was some precordial pain and dyspnea. Diagnosis made by the medical staff 
and surgical consultants was mitral insufficiency and stenosis due to rheumatic heart 
disease with auricular fibrillation. Embolization to the kidneys and aortic bifurcation 
with early gangrene of both legs were secondary, but embolectomy was deemed im- 
possible because of the age of the condition. She was given morphine, dry heat and 
digitalis and died four days after admission. 

Laboratory examinations included oscillometer recordings on admission, which 
revealed no thigh pulsations as compared with normal responses in the arm. Two 
blood cultures were negative. The blood urea and creatinine were 80 and 2.1 mg. 
per 100 c.c., respectively. Urinalysis repeatedly showed the presence of marked 
albuminuria, granular casts and many red and white blood cells. The temperature 
ranged between 100 and 104° F. Autopsy was refused. 

Comment. The age, history of rheumatic heart disease, cardiac findings, 
congestion with auricular fibrillation, renal embolism, negative oscillometer 
readings and bilateral involvement of the extremities are indicative of fur- 
ther embolization at the bifurcation of the aorta. 

Case 13. L. F., white female houseworker, aged 61, was admitted with severe 
pain in right lumbar region, dizziness and profuse perspiration for 24 hours. She 
had had diabetes for four years which was controlled by a 1500 calorie diet. She had 
had attacks of rheumatic fever at 15 and 25 years of age and was thereafter short of 
breath on exertion or lying down. She suffered a left “stroke” two years before and 
10 days before developed a slight paralysis again. 

Examination revealed the heart to be enlarged to the left with a loud blowing 
systolic apical murmur. The heart rate was 48 per minute and the blood pressure was 
176 mm. Hg systolic and 70 mm. diastolic. There was pain and tenderness over the 
right iliac crest. In view of the finding of marked albuminuria and white and red 
cell clumps in the urine, a diagnosis of renal infection was considered. Two weeks 
after admission, the patient was seized with a sudden agonizing pain in the back of 
the right thigh, followed by coldness, blueness, paralysis and loss of sensation of both 
lower extremities. Auricular fibrillation and pulmonary edema occurred. <No arterial 
pulsations were palpable. Dr. J. H. Crawford made a diagnosis of rider’s thrombus 
preceded by renal infarction. The coldness extended to an area below the umbilicus 
corresponding to the tenth dorsal nerve root. In view of the profound shock and 
fibrillation, embolectomy was deemed impossible. Despite supportive therapy, amino- 
phyllin and morphine the patient died the following day. 

Laboratory findings revealed a negative Wassermann reaction and blood sugars 
ranging from 444 down to 286 mg. per 100 c.c. Urine sugars were two to three plus, 
after 30 units regular insulin, daily. Blood urea and creatinine were normal. Roent- 
genographic examination revealed moderate enlargement of the left ventricle with 
sclerosis and enlargement of the aortic arch. Electrocardiographic tracing on ad- 
mission exhibited auricular fibrillation, complete heart block with idioventricular 
rhythm and myocardial damage. This changed to slow auricular fibrillation ten days 
later. 
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Autopsy revealed marked obesity and generalized arteriosclerosis. The heart 
weighed 490 grams and contained no thrombi. The mitral leaflets were markedly 
thickened and retracted and the chordae tendineae were short and thickened. There 
were no vegetations or verrucae. The right kidney presented a large infarction. The 
aortic intirna was smooth in the thorax, but below the diaphragm there wei e occasional 
yellow atheromatous areas with early calcification.- Just above the bifurcation and 
extending bilaterally into the common iliac, external iliac and hypogastric aiteries 
was a large completely occlusive antemortem thrombus which was firm, friable and 
clearly adherent to the wall. The other medium sized vessels were thin-walled and 
elastic. Microscopy revealed an antemortem thrombus in early stages of organization 
with slight calcification in the media. Final diagnosis was saddle thrombus, in- 
farction of right kidney, chronic passive congestion of all organs and healed rheu- 
matic mitral valvulitis with stenosis. 

Comment. Despite the advanced age and early calcification of the aorta, 
this case is obviously of embolic origin. This is borne out by the rheumatic 
history, cerebral and renal emboli, cardiac findings with auricular fibrillation 
and bilateral involvement of the extremities. The additional influence of a 
markedly slowed blood stream as evidenced by the complete heart block and 
subsequent slow auricular fibrillation and terminal pulmonary edema allowed 
for a more rapid increase in thrombus formation. Embolectomy was impos- 
sible because of profound shock and pulmonary edema. 

■ Case 14. R. V., white housewife, aged 47, was admitted with a history of sudden 
onset of excruciating pain in her right leg for two hours with absent sensation and 
inability to move the leg. Past history revealed that she had rheumatic heart disease 
with attacks of decompensation for many years. One month before she developed a 
pulmonary infarction. 

Examination revealed moderate cardiac enlargement with a double murmur at the 
apex and auricular fibrillation. Blood pressure was ISO mm. systolic and 80 mm. 
diastolic. There were basal rales. There was complete absence of pulsations in both 
legs. Marked cyanosis of the right leg from the hip to the knee was present with 
complete blanching. Sensation was absent below the knee and the patient was 
unable to move her leg. A diagnosis of rheumatic heart disease with auricular fibril- 
lation and embolization to the bifurcation of the aorta was made. The patient was 
given papaverine and cold packs to the extremity for the extreme pain as well as to 
decrease the local metabolism. A consultation by Dr. S. Silbert two days later cor- 
roborated the findings. The patient was then moved to another city where the con- 
dition became progressively worse with evidence of increasing intoxication. She 
died after one month. Autopsy was refused. 

Laboratory examinations included a urinalysis which revealed an albuminuria with 
clumps of pus cells and a white cell count of 14,000 cells with 90 per cent polynuclear 
neutrophiles. 

Comment. This case presents the typical picture of embolization due to 
rheumatic heart disease with auricular fibrillation. Pulmonary infarction 
occurred one month previously. The complete absence of all pulsations in 
both legs places the embolization at the bifurcation. But the symptoms and 
beginning gangrene of the right leg point to a complete occlusion of the right 
common iliac artery with partial obstruction of the left common iliac artery. 
Apparently there was a sufficient blood flow to prevent changes, despite 
absence of all pulsations. 
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Etiology 

1. Embolism (50 per cent). The largest number of occlusions (seven 
cases) was due to embolism (table 2). All occurred in females ranging in 
age from 32 to 61 years of age (average age, 43 years) with the greatest 
number in the third decade of life. Without exception there were both a 
history and definite physical findings of rheumatic heart disease. In addi- 
tion, all presented auricular fibrillation which caused emboli to be thrown 
from the left auricle to the aortic bifurcation. When the embolus itself was 
not large enough to occlude the aorta there undoubtedly occurred a more or 
less rapid antemortem thrombosis superimposed on the original nidus. Em- 
boli were thrown off to other arteries in six of the seven cases. They were 


Table II 



Male 

Female 

Total 

1. Embolism (due to rheumatic heart disease with auricular 
fibrillation) 


7 

7 

2. Thrombo-arteriosclerosis of aorta 

4 

1 

5 

3. Abdominal aneurysm with mural thrombosis.'. 


1 

1 

4. Infection 


1 

1 

. 



Total 

4 

10 

14 




the renal artery (three times), pulmonary artery (three times), cerebral 
arteries (two times) and the splenic, superior and inferior mesenteric arteries 
(once each). One unusually interesting case of embolization (H. M.) went 
on to recovery. 

2. Thrombo-Arteriosclerosis of the Aorta (36 per cent). The term 
“thrombo-arteriosclerosis of the aorta” best indicates the underlying process 
of atheromatous degeneration and ulceration with superimposed thrombus 
formation. Five of our cases were in this category. The ages ranged from 
50 to 80 years with an average of 62 years. The thrombo-arteriosclerotic 
group on the average were exactly 20 years older than the embolism group. 
However, the preponderance was among males in a five to one ratio. No 
more extensive occlusions throughout the aorta and its main branches oc- 
curred in this class than in the cases of embolism. However, occlusions of 
other arteries occurred more frequently in the embolic group than in the 
thrombo-arteriosclerotic group. In the former, other arteries were involved 
five out of six times. In the latter, only two out of five times. In one case 
(J. H.) a postoperative thrombocythemia was a secondary factor in the de- 
position of a thrombus since it began to form on an aorta that was markedly 
ulcerated by an atheromatous process immediately following operation. 

3. Abdominal Aneurysm with Mural Thrombosis ( 7 per cent). It is a 
long accepted fact that in aneurysm of the abdominal aorta, death frequently 
results from a complete obliteration of the lumen by thrombi. An arterio- 
sclerotic aneurysm just above the aortic bifurcation was found at autopsy in 
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a female of 84 years (A. W.). The Wassermann reaction was negative. 
There was hypertensive heart disease and a suggestive mass was palpated in 
the left lower quadrant. The gradually progressive thrombosis of the 
aneurysmal cavity became rapidly occlusive just prior to death. 

4. Infection (7 per cent). In some infections, such as sepsis and ty- 
phoid, areas of degeneration may occur in the aorta. The intima or media 
is attacked and then acts as a focus for the formation of a thrombus. In one 
of our cases (H. T.) with a normal aorta and heart, bilateral iliopsoas 
abscesses secondary to a reticulum-cell sarcoma resulted in the formation of 
septic thromboses of capillaries in the periaortic tissues. This gave rise 
directly to an adherent thrombus. The aorta was not invaded by the malig- 
nancy. In addition, in inflammatory states there is a marked increase of the 
fibrinogen in the plasma and a decrease of the capacity of the blood to retain 
its corpuscles in suspension, thereby aiding coagulation. Essential thrombo- 
philia as described by Nygaard and Brown 2 may conceivably, though ex- 
tremely rarely, result in thrombosis of the aorta. It would be more likely 
to occur secondarily following splenectomy, or in polycythemia and myeloid 
or megakaryocytic leukemia. 

Age-Sex Distribution 

This condition occurred in all age groups past the third decade (table 3). 
In the younger age groups it has already been noted that the process was 
essentially embolic and occurred entirely among females. The thrombo- 


Table III 
Age-Sex Distribution 


Age Group 

Male 

Female 

Total 

30-39 


4 

4 

40-49 


3 

3 

50-59 

2 • 


2 

60-69 

1 

2 

3 

70-79 



o 

80-89 

1 

i 

2 



Total 

4 

10 

14 




arteriosclerotic group of aortic occlusions occurred in the older age groups 
and mostly among men (80 per cent). The case of abdominal aneurysm 
with mural thrombosis occurred in a female of 84 years, whereas the case 
due to infection occurred in a female of 39 years. The ratio of males to 
females in the entire series was 4: 10. 


Symptoms and Findings 


The 14 cases were divided into a 
and four which were not diagnosed. 


group of 10 cases which were diagnosed 
The former group is considered first. 
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The latter group can be considered more appropriately under causes for 
errors in diagnosis. 

1. Pain. The typical symptoms of severe sudden pains in the extremities 
occurred in eight of the 10 cases (80 per cent). The pain at times radiated 
into the lower back, inguinal regions, or girdle area. When present it varied 
in intensity from slight to severe, and was described as excruciating, sharp, 
stabbing, dull or aching. Varying degrees of shock ensued four times. 

2. Temperature and color changes were present 10 times (100 per 
cent). The color changes were variously described as black, cyanotic, mot- 
tled, blanched, blue, pale or white. Temperature changes were referred to as 
cold or clammy. Rarely was superficial gangrene or bleb formation noted. 

3. Pulsations were noted as being absent eight times (80 per cent). In 
one case (E. M.) pulsations were correctly noted as being absent as far up as 
the umbilicus. At autopsy, the aorta was found occluded at the level of the 
fifth lumbar vertebra. 

4. Weakness of extremities was present six times (60 per cent) and 
varied from slight weakness to more frequent complete loss of motion or 
paraplegia. 

5. Loss of sensation was noted six times (60 per cent). Occasionally, 
the sensations were increased early but later were completely lost. 

6. Reflexes of the lower extremities were noted as absent four times (40 
per cent). 

Causes for Failure in Diagnosis 

A correct diagnosis was not entertained in four cases. The- reason for 
such failures rested simply on the complete absence of any signs or symptoms 
pointing to occlusion of the aorta or blood supply of the extremities. This 
can be explained on the rapid formation of an occlusive process shortly be- 
fore death when painful stimuli were not prominent while thrombus forma- 
tion was more rapid because of slowed circulation and other factors previ- 
ously described. There was insufficient time for visible changes to develop 
in the extremities or the patients went into sudden shock or coma and died 
very shortly thereafter. One case (F. O.) with vomiting and right upper 
quadrant pain and tenderness was variously considered as mesenteric throm- 
bosis, peptic ulcer, acute cholecystitis or acute appendicitis. There proved 
to be an embolus at the aortic bifurcation extending into both common iliac 
arteries. Another case (R. J.) which proved to be a thrombo-arteriosclero- 
tic occlusion, suddenly became comatose and died two days later. Despite a 
previous thrombosis of the left middle cerebral artery, no signs nor symp- 
toms were present referable to the acute occlusion. A male of 80 years, with 
bronchiectasis, on the chronic service for one and a half years, revealed a 
similar process terminally. The last case (A. W.) also presented no symp- 
toms or findings in the extremities but had fecal vomiting with a suggestive 
mass in the left lower quadrant which was interpreted as a carcinoma of the 
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bladder or mesenteric thrombosis. The occurrence of other embolic or 
thrombotic phenomena should arouse suspicion of the possibility of aortic 
occlusion. Oscillometer readings and Landis-Gibbon tests may be helpful. 
Platelet counts, plasma coagulation time and hyperglobulinemia may be of 
value in suspicious cases. Roentgenographic studies of abdominal aorta 
calcification or aneurysm with or without contrast media may also shed some 
light. 

Duration of Life 

Following the onset of the acute condition, the duration of life ranged 
from six hours to one month. The average period was 10 days. One case 
(H. M.) with recovery was discharged from the hospital two months later. 
There was no apparent difference in the duration of life of the embolic and 
thrombo-arteriosclerotic groups. 


Treatment 

None of our cases was subjected to embolectomy. Most frequently the 
patient applied for treatment too late or after gangrene became apparent. 
In other instances, shock, circulatory failure or failure of diagnosis pre- 
cluded surgical intervention. Large doses of papaverine and other vaso- 
dilators, with digitalization when indicated was the treatment of choice. 
The oscillation bed was in continuous use in two cases, with favorable re- 
sults in one. The latter (H. M.) was also given continuous dry heat at 90° 
F., large doses of vasodilators (papaverine, aminophyllin and whiskey) as 
well as digitalization. Indirect ultrashort wave therapy was added later. 
She recovered two months after such intensive treatment. The use of 
heparin to mitigate a progressive occlusion might be of great value. Its use 
in occlusions of arteries and veins has already been well established, ^yhen 
a person to be operated upon is known to have marked arteriosclerosis (as in 
case of J. H.) it may be advisable to increase the water content in the blood 
by abundant drinking, or by administration per rectum, since an excessive 
concenti ation of plasma protein favors the inception of thrombi. A diet 
low in protein reduces the fibrinogen content of the blood. These measures 
are of added importance when there are indications of cardiac decompensa- 
tion, especially of auricular fibrillation and a history of previous attacks of 
thrombosis or embolism elsewhere. 

Summary 

1. Occlusions of the abdominal aorta are highly dramatic episodes that 
are usually due to embolism from auricular fibrillation or thrombo-arterio- 
sc erosis. The former condition is prevalent among women and in an age 
group averaging 20 years younger and is associated usually with embolic 
phenomena elsewhere. It also may be caused by abdominal aneurysm with 
mural thrombosis or by massive infection. Secondary hemic factors such 
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as essential or post-operative thrombocythemia, dehydration, increased fi- 
brinogen and globulin, or pressure and trauma may exert an additional 
influence. 

2. Symptoms and findings in the order of frequency are varying degrees 
of temperature and color changes, pain, absence of pulsations, weakness or 
paralysis of extremities, loss of sensations and absent reflexes. 

3. The reason for failure in diagnosis is the rapid antemortem formation 
of complete occlusion with no time for the development of the characteristic 
signs or symptoms, especially when painful stimuli are decreased ante mortem 
or following shock. 

4. This condition is compatible with life up until one month, although the 
average period of life was ten days. 

5. The possibility of embolization to the aortic bifurcation should be 
anticipated in every case of rheumatic heart disease with auricular fibrilla- 
tion occurring among females, especially when emboli to other organs have 
already occurred. 

6. It is well to remember that in some cases of thrombo-arteriosclerosis of 
the aorta, symptoms and findings referable to the lower extremities may not 
be due to the more common peripheral vascular diseases but rather to a slow 
thrombotic occlusion at the bifurcation of the aorta. 

7. A case is presented of a patient who recovered, under conservative 
management, by recanalization of a rider’s embolus occurring as a result of 
rheumatic heart disease with auricular fibrillation ; complete observations were 
recorded. 


Conclusion 

Occlusion of the abdominal aorta should be strongly suspected when there 
is a sudden onset of pain of varying intensity in the lower extremities and 
pelvis with temperature and color changes, sensory disturbances, and weak- 
ness or paralysis. This possibility becomes greater when occurring in fe- 
males with auricular fibrillation due to rheumatic heart disease, especially 
when signs of embolization have occurred in other organs. An early diag- 
nosis may result in cure or arrest by surgical intervention (embolectomy), 
heparinization or other appropriate medical measures described herein. 

Addenda 

Two additional, interesting cases of saddle embolus diagnosed ante 
mortem occurred since this paper was submitted for publication. Two new 
factors are added : in the first case embolism from syphilitic aortitis, in the 
second case embolism from mural thrombus of myocardial infarction. 

M. J., 46 year old white female, was admitted with progressive pain and occasional 
numbness in both legs for several weeks. In the preceding eight years she had had 
four epileptic convulsions. About the same time, she developed ptosis of the right 
eyelid and a two plus Wassermann reaction was discovered. About eight years 
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previously she had suffered an attack of paralysis, numbness and coldness of both legs, 
requiring seven weeks of bed rest. No cyanosis was noted and it cleared spontane- 
ously. One week before admission, she noticed weakness in the right knee which soon 
spread to the ankle. The leg became numb and the next day it became cold. Since 
then both feet were cold most of the time. 

Examination revealed negative findings except for the extremities. The skin 
over both legs and lower abdomen was cyanotic and cold. Pulses were unobtainable 
in the legs. Complete anesthesia was present up to both knees. Blood pressure was 
160 mm. Hg systolic and 80 mm. diastolic. A diagnosis of thrombosis of the ab- 
dominal aorta and syphilis was made. The patient became rapidly worse, dying two 
days later, despite supportive therapy. 

Autopsy revealed the heart to be entirely negative. It weighed 300 grams. There 
were no thrombi or ulcerations or other lesions. However, a syphilitic aortitis of the 
thoracic aorta was present. At the junction of the arch and descending portions, 
there were three firmly attached, small mural thrombi. One and a half inches above 
the bifurcation of the aorta was a large antemortem clot which completely occluded 
the lumen of the abdominal aorta. It extended into both common iliac arteries for 
two inches. Final diagnosis was mural thrombosis of the arch of the aorta with 
syphilitic aortitis; embolization to the bifurcation of the aorta with superimposed 
thrombosis. 


Comment. In this unusual case, mural thrombi formed on the syphilitic 
involvement of the thoracic aorta. Since the heart, pulmonary veins and 
wall of the abdominal aorta were negative, it is fair to assume that there 
must have been embolization to the bifurcation with slow occlusion by super- 
imposed thrombosis. This case, occurring in a female, is exceptional in that 
it is characterized by the absence of heart disease with fibrillation. 


A. D., a white unemployed male, aged 44, complained of weakness, more marked 
on the right side, and pains in splenic, heptic and renal regions. The past history 
was entirely negative except for an accident 10 years previously when he was struck 
on the head, with resulting right-sided weakness. 


Examination revealed a white, obese male in no acute distress, with weakness of 
the right side of the body. The mental processes were somewhat dull. The right 
half of the body and left side of the face were partially paralyzed. Heart sounds 
were of poor quality, regular, rate 120 beats per minute. Lungs were clear on per- 
cussion and auscultation. 

Laboratory studies included an electrocardiogram which revealed a recent anterior 
coronary occlusion. The white cells numbered 23,400 per cu. mm. with 89 per cent 
polymorphonuclears and 10 per cent lymphocytes. Urinalysis disclosed a specific 
gravity of 1.016 with a trace of albumin and a few red cells per high power field 
The temperature curve ranged between 99 and 102° F. with a terminal rise. 

He complained of sudden severe pains in the thighs. Two days before death his 
extremities became slightly cyanotic, cold and numb up to the mid-thigh regions. 
I he day of death Ins pulse became rapid and irregular and he entered a state of shock 
fiom which he failed to recover. Final clinical diagnosis was recent coronary oc- 
clusion and embolization to the bifurcation of the aorta and old cerebral accident. 

Tt e i n °r e f e T al evidence of disease or trauma except for slight 

discolor-, tin , 16 Cft i Tl 6 ° f the , body - Both le & s were involved in a marked purplish 
on the rS C ^ lpletdy enCirdin S the mid-thigh region of both legs, slightly higher 
-itheronvfw J n ° edema ° r S an S rene - Upon opening the aorta, only slight 

^7£ZfT n w? 10n • ^ f " Und in the th0racic P° rti “ but somewhat more 
a ked toward the bifurcation. At the bifurcation of the aorta was found a saddle 
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embolus which was moderately adherent. It was partially organized and extended 
down the right common iliac as far as its bifurcation into its internal and external 
branches. The embolus with very slight difficulty exposed a lustreless, discolored 
endothelium. The embolus was especially adherent in the right common iliac artery. 
The surface beneath the embolus was not unduly thickened and there was no evidence 
of any atheromatous degeneration beneath (figure 1). Numerous embolic infarc- 
tions of the spleen and kidneys were evident. The heart weighed 470 grams. On 



Fig. 1. Saddle embolus at bifurcation of aorta with extension into the right common, 
internal and external iliac branches. Although atheromatous plaques are noted, none was 
present beneath the embolus. 

section the myocardium was soft, pale brown and on the left measured 2.5 cm., on the 
right 0.5 cm. At the apex of the heart was an adherent thrombus, the size of 
a walnut, which was gray and adherent to the anterior surface. The musculature be- 
neath was thinned down sharply to 0.5 cm. in thickness and was discolored. The 
patch measured 6 cm. in diameter, involving the apex of the anterior surface and 
portions of the interventricular septum at the apex. The mouths were slightly con- 
tracted due to a fairly marked atheromatous degeneration about the sinuses of Val- 
salva. The coronary arteries were markedly thinned and sclerotic, being completely 
occluded approximately 2 cm. from the mouth of the left anterior artery. The pos- 
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terior coronary and branches were similarly sclerotic and narrowed but presented no 
evidence of thrombosis. The lungs weighed 1100 grams together. At the base of 
the right lower lobe, gray hepatization was present. In the ileum was a tremendous 
Meckel’s diverticulum, measuring 12 cm. in length and 2.5 cm. in diameter. The 
brain was entirely negative. 

Final diagnosis was recent myocardial infarction with superimposed mural throm- 
bus of left ventricular apex, multiple infarctions of kidneys and spleen, saddle em- 
bolus of aorta and right common internal and external iliac arteries and early 
gangrene of both lower extremities. 

Comment. This case is of special interest because the focus for em- 
bolization proved to be a recent myocardial infarction with embolization 
from the superimposed mural thrombus. 

Following are two additional cases, both diagnosed ante mortem, with 
recovery in one on conservative management. 

E. R., 84 year old white female, was admitted with complaint of sudden onset 
of blueness, coldness and pain in both lower extremities. She was semicomatose 
and further history was unobtainable. 

Examination revealed absence of the right eye. The lungs presented moist rales, 
most marked in the left lower lobe* The heart was not enlarged but was fibrillating 
at the rate of 144 per minute. No murmurs were heard. The blood pressure was 
160 mm. Hg systolic and 90 mm. diastolic. There was marked arteriosclerosis of all 
vessels. Both lower extremities were cold, mottled and cyanotic. Above the knees, ' 
however, the legs were warm and pink and the femoral arteries were definitely pal- 
pated. Diagnosis was thrombo-arteriosclerosis of the abdominal aorta and the pop- 
liteal arteries. 

Laboratory studies included an electrocardiogram which revealed a 2: 1 auricular 
flutter and left axis deviation. Chest roentgenogram presented marked calcification of 
the aortic arch and bronchopneumonia. Wassermann reaction was negative. Urea 
and creatinine were 81 and 3.1 mg. per 100 c.c. blood, respectively. Despite rapid 
digitalization and other supportive measures, the temperature rose and the gangrenous 
process progressed. Death occurred on the fifth day. 

Autopsy revealed, a markedly adherent, flattened, gray-red thrombus attached to 
a slight artei iosclei otic aneurysmal bulge, extending a distance of 6 cm. from below 
the opening of the superior mesenteric artery. The picture was typically that of 
thrombo-arteriosclerosis of the abdominal aorta. The abdominal aorta presented 
marked atheromatous degeneration with ulcerations. The mouths of the aortic 
branches were uninvolved. Both popliteal arteries contained two fairly recent 
emboli which had broken off from the aortic thrombus and completely occluded the 
u mina with resultant gangrene of the lower legs. In addition, there was arterio- 
sclerotic heart disease and bilateral bronchopneumonia. 

Comment. This case is of unusual interest because of the presence of 
both intravascular processes, thrombosis and embolization. The abdominal 
aorta was occluded by marked thrombo-arteriosclerosis which one finds in 
this age group. The lesion in the lower extremities was the result of emboli 
rom this thrombotic area since they were not very adherent to the tibial 

enes and were much redder than the abdominal thrombosis. Cardiac 
emboli due to fibrillation were ruled out at autopsy. 

Despite cardiac arrhythmia, diagnosis was possible clinically because of 
tne age, absence of murmurs, marked arteriosclerosis of all blood vessels 
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corroborated by roentgenogram, and bilateral gangrene. The most interest- 
ing feature, however, was the occlusive process in the abdominal aorta with 
embolization from this source. These skipped the bifurcation (absence of 
clot at this region and the presence of femoral pulsations clinically) and 
entered both popliteal arteries; 

H. F., white unemployed male, aged 45 (case of Dr. Henry Wolfer) was ad- 
mitted with excruciating pains in both legs of one day’s duration. Paralysis, numb- 
ness and tingling of legs were also present. He had a history of rheumatic fever 
dating back 28 years. Nine years previously he developed infrequent attacks of 
epileptiform seizures. He had no edema, dyspnea or angina, but had exertional 
dyspnea for three years. An attack of right upper quadrant pain two weeks previously 
was diagnosed as ventral hernia, but operation was cancelled temporarily because of 
his cardiac condition. 

Examination revealed a slightly obese male, somewhat apprehensive. The heart 
was slightly enlarged to the left with a presystolic murmur and thrill at the apex. 
There was no evidence of fibrillation and the rate was 80 per minute. Blood pressure 
was 150 mm. Hg systolic and 70 mm. diastolic. Lungs presented moist rales at both 
bases. There were no abdominal abnormalities noted other than a small ventral 
hernia above the umbilicus. Both lower extremities were cold from the midthigh to 
the toes. However, there was no gangrene and only slight cyanosis, indicating that 
the collateral circulation was still adequate. The right femoral artery was barely 
palpable and all other pulsations were absent. He was unable to move his legs. 
Diagnosis was rheumatic heart disease with mitral stenosis and saddle embolus to the 
aortic bifurcation. 

Laboratory studies included oscillometry which revealed absent arterial pulsations 
below both knees and in the left thigh. The right thigh presented very weak waves. 
Electrocardiograms revealed sinus tachycardia with myocardial damage. Urea, 
creatinine and sugar were 32, 1.2 and 96 mg. per 100 c.c. blood, respectively. 
Urinalysis and blood studies were normal. Except for a rise to 103° F. on the third 
day, the temperature was always normal. 

Therapy consisted of oscillating bed, an ampule of papaverine intravenously every 
four hours, 8 c.c. of heparin in a liter of 5 per cent glucose, intravenously. Heat was 
applied to the lumbar region. One week later the heparin was repeated and 
Buerger’s exercises were added. General supportive measures, such as oxygen, hema- 
tinics and vitamin therapy, were added at intervals. 

Course. One week later he was barely able to move his feet, but there was no 
cyanosis. One month later, he could move his right leg fairly well but his left leg 
moved only slightly with great difficulty. Six weeks later he was encouraged to try 
walking to aid further recanalization. Ten weeks later, his legs were warm and pink. 
No pulsations were palpable. This was expected since the collateral circulation, 
which develops after an occlusion of a major vessel, rarely, if ever, can be palpated 
or even measured oscillometrically. The oscillometer revealed only one-eighth in his 
left thigh. He entered the wheel chair stage after three months. Four months later, 
he developed an attack of pulmonary edema after straining at stool. This was re- 
lieved by phlebotomy. Five and one-half months after his attack he was able to 
walk about with great ease. Pulsations were still not palpable. 

Comment. The presence of rheumatic heart disease with auricular fibril- 
lation, the sudden onset of bilateral leg pains, numbness and paralysis, and 
the oscillometric findings all indicate the presence of saddle embolus. Col- 
lateral circulation and rapid recanalization produced adequate circulation. 
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It is difficult to evaluate the importance of heparin. In the other case, 
terminating in recovery, none was employed and recovery time was even 
shorter. However, when one views the tremendous mortality rate, every 
possible therapeutic agent should be employed. Perhaps further enlarge- 
ment of the thrombus or embolism may be avoided. At any rate, its use 
should be encouraged in every case, since further thrombosis and embolism 
may thus be avoided. 
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THE SIGNIFICANCE OF JOINT PAINS CAUSED BY 
STERILE STREPTOCOCCUS TOXIN * 

By Paul S. Rhoads, M.D., F.A.C.P., and Melvin L. Afremow, M.D., 

Evanston , Illinois 

In 1937 Healey 1 reported that about 3 per cent of young adults being 
immunized against scarlet fever developed multiple joint pains as a reaction 
to one or more injections of the sterile filtrate of broth cultures of scarlet 
fever streptococci. She noted that the majority of persons who had this 
reaction gave a history of previous joint pains associated with rheumatic 
fever, or of streptococcus infections of the nose and throat. We had made 
similar observations. Healey showed that 74.6 per cent of a group of 63 
such persons which she studied did not have joint pains when injected with 
the same dose of streptococcus filtrate which had been heated, and that 17.4 
per cent had some joint pains but milder ones when given the heated material. 
Her conclusion was that the majority of such reactions were caused by the 
toxin in the filtrate rather than the protein of the streptococci or the culture 
medium. 

Coburn and Pauli 2 studied in various- ways 40 strains of hemolytic strep- 
tococci cultured from 38 rheumatic subjects during pharyngeal infections. 
About half were effective in reactivating the rheumatic process. The only 
constant characteristics of the effective strains were that they were stronger 
in streptolysin than the non-effective strains and that practically all produced 
toxin in broth cultures giving good skin reactions in dilutions of 1 :50 or 
1 :100 in Dick positive persons. 

The above studies prompted us to investigate the health performance of 
a group of student nurses who had multiple joint pains as a reaction to one 
or more immunizing doses of scarlet fever toxin. They were considered 
particularly suitable subjects because they are frequently exposed to hemo- 
lytic streptococcus infections. During the years 1934 to 1940, a group 
numbering 181 was found to have reported this reaction. Their health 
records were carefully tabulated. An equal number of nurses who were 
similarly immunized but reported no joint pains as a reaction to the doses 
were chosen from the records of each year as a control group. The results 
are tabulated in tables 1 and 2. It will be seen that the average period over 
which the health observation was recorded was well over a year per nurse in 
both groups. The average duration of time on duty was 83 days less per 
nurse in the “joint pain” group than in the control group. Many factors 
may enter into this difference but doubtless the most important was that 

* Delivered before the Regional. Meeting of the American College of Physicians, Chicago, 
111., November 21, 1942. 

From the Department of Medicine, Northwestern University Medical School, and the 
Nurses’ Infirmary of Cook County Hospital, Chicago. 
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Table i 


Health Performance of Nurses Who Had Active Immunization Against Scarlet Fever 



Nurses Who Had Joint 
Pain as Reaction to 
Scarlet Fever Toxin 
(181 in group) 

Nurses Who Had No 
Joint Pain as Reaction 
to Scarlet Fever Toxin. 
Controls (181 in group) 

Total days of duty 

86,597 (av. 478.4 per 
nurse) 

101,546 (av. 561.0 per 
nurse) 

Days off duty because of reactions to immuniz- 
ing doses of scarlet fever toxin 

451 (av. 2.5 per nurse) 

107 (av. 0.6 per nurse) 

Total days off duty due to illness 

4,953 (5.7% of time 
on duty) 

3,669 (3.6% of time 
on duty) 

Days off duty due to respiratory infections in- 
cluding tonsillitis, pharyngitis, sinusitis, bron- 
chitis, etc., but not including pneumonia 

2,357 (47.6% of total 
illness). 166 nurses 
affected 

1,825 (49.7% of total 
illness). 148 nurses 
affected 

Days off duty due to “ rheumatic fever,” “rheu- 
matic heart disease," “arthritis,” “muscle 
pains," erythema nodosum 

426 (8.6% of total ill- 
ness). 28 nurses af- 
fected. Av. 15.2 days 
per nurse 

145 (3.9% of total ill- 
ness). 18 nurses af- 
fected. Av. 8.1 days 
per nurse 

Number of nurses sent home because of illness 

34 (18.8% of group) 

19 (10.5% of group) 

Number of nurses sent home because of rheu- 
matic affections 

17 (9.4% of group) 

5 (2.8% of group) 


Table II 


Objective Evidence of Rheumatic Heart Disease in Groups Studied 



Nurses Who Had Joint 
Pain as Reaction to 
Scarlet Fever Toxin 
(181 in group) 

Nurses Who Had No 
Joint Pain as Reaction 
to Scarlet Fever Toxin. 
Controls (181 in group) 

Results of physical examination on entrance to 
training. Systolic or presystolic apical mur- 
mur, cardiac enlargement, ectopic beats 

19 

18 

Number who presented evidence of progressive 
heart damage in association with attacks of 
rheumatic fever, arthritis or respiratory infec- 
tion. (This evidence included in every case 
two or more of the following findings: prema- 
ture contractions, auricular fibrillation, fresh 
cardiac murmurs, enlargement, prolonged 
tachycardia) 

21 

10 


nearly twice as many nurses were sent home because of illness in the “joint 
pain” group as in the control group. It is interesting that 17 of the 34 nurses 
m the “joint pain” series who were returned to their homes because of illness 
were disabled by rheumatic affections, whereas only five of the 19 nurses in 
the control group who were sent home had rheumatic disease. Of course, the 
toici time loss of these nurses is not recorded because they were not followed 
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It is seen that respiratory infections sufficiently severe to keep them off 
duty occurred in the majority of the nurses in both groups and accounted for 
nearly half the time loss from illness in both groups. However, the total 
time loss from them was greater in the "joint pain” group than in the control 
group. Rheumatic affections denoted by the diagnoses of “rheumatic fever,” 
“rheumatic heart disease,” “arthritis,” “muscle pains,” and “erythema nodo- 
sum” which in practically ever}' instance were initiated by respiratory in- 
fections caused three times as much disability in the “joint pain” group as in 
the controls. As noted above, the total disability caused by these diseases is 
not indicated by the figures given because practically all of those diagnosed 
“rheumatic fever” or “rheumatic heart disease” were returned to their homes. 
I he time loss due to other affections than those comprised in the respiratory 
and rheumatic groups was again in favor of the control group, but the differ- 
ence was much less, the ratio being 2170 days in the “joint pain” group to 
1699 days in the controls. 

A history of “rheumatic fever,” “rheumatic heart disease” or “arthritis” 
prior to coming to Cook County Hospital was four times as frequent in the 
“joint pain” gfoup as in the controls. On the other hand, the history of 
previous attacks of tonsillitis was more frequent in the controls (64 times) 
than in the “joint pain” series (58 times). The experience with tonsillec- 
tomy had been practically the same, 107 (59.1 per cent) of the “joint pain” 
group having had their tonsils removed, and 110 (60.8 per cent) of the con- 
trols. In a large percentage of both groups tonsils had been incompletely 
removed. 

That continuing infection was more common in the “joint pain” group 
than in the controls was evidenced by the fact that in routine cultures of the 
nose and throat to discover carriers in nurses on duty at Children’s Hospital 
and on cultures in the nurses’ infirmary, hemolytic streptococci were cultured 
70 times in the “joint pain” group and 32 times in the control group. 

The table on objective heart findings is self explanatory. The findings 
on physical examination are not considered by any means to be the only evi- 
dence of heart disease, but they are presented as recorded. Cardiograms 
were rarely made at that time. It is seen that the two groups were practically 
equal in the number who presented cardiac murmurs, irregularities of rhythm 
or enlargement, on entrance physical examination. 

The figures on those having evidence of progressive heart damage in asso- 
ciation with subsequent respiratory or rheumatic infections may be quite 
inaccurate. The discovery of a systolic murmur during the course of such 
infections in subjects in which a similar finding had not been recorded on the 
original physical examination was never taken as evidence of progressive 
heart damage unless it was found in association with one or more other sig- 
nificant findings such as pathologic arrhythmias, enlargement, persistent 
tachycardia, signs of decompensation, etc. It is seen that such evidence of 
progressive changes in the heart was twice as common in the “joint pain” 
group as in the controls. 
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Conclusion 

Our observations support the view that a type of sensitiveness to hemo- 
lytic streptococcus toxin is present in a high proportion of persons who have 
had rheumatic infections or who harbor chronic streptococcus infections, 
which is not present in other persons. It is manifested by the development of 
joint pains when streptococcus toxin is introduced into their tissues. Such 
persons appear to develop rheumatic affections such as heart disease, poly- 
arthritis and erythema nodosum more frequently than other persons not 
similarly sensitized. 
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DUPLICATE MEASUREMENTS OF CIRCULATION 
TIME MADE WITH THE SACCHARIN 

METHOD * 

By Kurt H. Esser, M.D., and Kurt Berluner, M.D., New York , N. Y. 

Measurements of the velocity of blood flow, repeated at intervals on the 
same patient, are sometimes used to evaluate the treatment of congestive 
heart failure. It is obvious that such serial tests can be of value only if 
their results chiefly reflect changes in the degree of heart failure and are not 
materially influenced by other factors. That such extracardiac factors are 
operative . has recently been proved by Lilienfeld and Berliner 1 who used 
alpha lobeline hydrochloride as an agent and found wide “spontaneous” 
variations in the results of duplicate measurements. The present study was 
undertaken to determine whether duplicate measurements of circulation time 
made with a more commonly used agent, saccharin, show similar variations. 

Material and Method. Sixty patients were used in this study, 56 males 
and four females, ranging in age from 14 to 66 years. Twenty-six were 
patients suffering from various forms of heart disease; 16 of these showed 
signs of congestive heart failure. The remaining 34 patients showed no 
evidence of heart disease, but were suffering from the various conditions 
commonly encountered in a medical ward. 

The saccharin test was performed twice on each patient, with an interval 
of one hour, during which the patient was at complete rest. The technic of 
the test as described by Fishberg, Hitzig, and King 2 was closely followed. 
Thirty-one duplicate tests were made under ordinary ward conditions; 29 
duplicate tests, on the other hand, were made with the patients under so- 
called “basal” conditions, the patients being prepared exactly as for a basal 
metabolism test. In each case the results of the first and second tests were 
compared, and the difference was expressed in per cent of the first test. An 
example : first test 14.2 sec., second test 22.0 sec., difference 7.8 sec., or 
54.9 per cent. 

Results. The results of the duplicate tests are shown in table 1. They 
were identical or differed by less than 1 per cent in only six cases; in the 
remaining 54 cases differences varying from 1 per cent to 143 per cent (2 to 
39 sec.) were found. In the majority (35) of the duplicate tests, differences 
greater than 10 per cent were obtained (table 2). The differences were 
greatest in the group of patients suffering from congestive heart failure, 
whereas in patients with heart disease, but without congestive failure, and in 
patients free from heart disease, the differences were generally of a lesser 
degree. 

* Received for publication June 1, 1942. 

From the Department of Cardiology, Sydenham Hospital, New York, N. Y. 
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Table 3 shows how the “basal” condition of the patient affected the dif- 
ferences between duplicate tests. In all three groups, non-cardiacs, cardiacs 
with heart failure, and cardiacs without heart failure, the variations between 
tests were markedly smaller than in the corresponding groups who were in 
non-basal condition, in other words, the results were more accurate ; yet even 
in the basal group variations up to 55 per cent occurred. 

It should be mentioned that the differences between tests varied in both 
directions: the second test yielded higher results almost as frequently (23 
cases) as it yielded lower ones (31 cases). 


Table I 


Case 

No. 


Diagnosis 

Result of 
first test 
(seconds) 

Result of 
second test 
(seconds) 

Difference 

(seconds) 


Difference ex- 
pressed in per cent 
of first test 


I. Patients not in “basal” condition. 
A. Patients without heart disease: 


1 

Pneumonia 

19.5 

19.0 

0.5 

-2.6% 

-2.7% 

+ 17.2% 

0% 

+55.8% 

+ 14.7% 
-47 4% 

2 

Gonorrheal arthritis 

21.6 

21.0 

0.6 

3 

Cirrhosis of liver 

14.5 

17.0 

2.5 

4 

Pneumonia 

12.5 

12.5 

0 

S 

Pneumonia 

15.4 

24.0 

8.6 

6 

Infectious arthritis 

13.5 

15.5 

2.0 

7 

Lung abscess 

27.0 

14.2 

12.8 

8 

Peptic ulcer 

14.8 

14.3 

0.5 

-3.4% 

-24.1% 

+3.0% 

-18.1% 

+ 27.8% 

9 

Rheumatic fever without carditis 

16.5 

12.5 

4.0 

10 

Pneumonia 

16.5 

17.0 

0.5 

11 

Pulmonary tuberculosis 

32.0 

26.2 

5.8 

12 

Pneumonia 

18.0 

23.0 

5.0 

13 

Gonorrhea 

28.4 

20.4 

8.0 

-28.2% 

14 

Dry pleurisy 

13.5 

12.5 

1.0 

-7.4% 

+ 17.3% 

15 

Pleurisy with effusion 

12.1 

14.2 

2.1 

16 

Pernicious anemia 

17.5 

24.5 

7.0 

+40.0% 

+8.1% 

+ 74.1% 
+30.6% 
-17.6% 
-16.9% 

17 

Peptic ulcer 

16.0 

17.3 

1.3 

18 

19 

20 

21 

Pneumonia 

Malaria 

Bronchiectasis 

Gonorrheal arthritis 

22.4 

18.3 

17.0 

23.8 

39.0 

24.2 

14.0 

19.6 

16.6 

5.9 

3.0 

4.2 


B. Patients with heart disease without heart failure: 


22 

23 

24 

25 

26 

Rheumatic carditis-heart block 
Hypertensive heart disease 
Hypertensive heart disease 
Hypertensive heart disease 
Hypertensive heart disease 

20.1 

13.1 

21.0 

17.0 

18.0 

18.8 

14.8 

31.0 

16.5 

17.5 

1.3 

1.7 

10.0 

0.5 

0.5 

-6.4% 

+ 13.1% 
+47.5% 
-2.9% 
-2.8% 

C. Patients with heart disease in congestive heart failure: 

27 

28 

29 

30 

31 

Luetic aortitis 

Hypertensive heart disease 
Coronary’ sclerosis 

Hypertensive heart disease 
Coronary' sclerosis 

46.2 

27.0 

24.5 

31.5 

28.6 

43.0 

65.5 

32.0 
31.2 

21.5 

3.2 

38.5 

7.5 

0.3 

7.1 

-6.1% 

+ 142.5% 
+30.6% 
-1.0% 
-24.8% 
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Table I ( Continued ) 


Diagnosis 

Result of 

Result of 

Difference 

(seconds) 

Difference ex- 

first test 

second test 

pressed in per cent 


(seconds) 

(seconds) 

of first test 


II. Patients in '‘basal’’ condition. 
A. Patients without heart disease: 


32 

Pneumonia 

17.6 

17.7 


+0.6% 

33 

Pulmonary tuberculosis 

29.5 

27.5 


-6.7% 

34 

Pneumonia 

16.8 

16.8 

0 

0% 

35 

Peptic ulcer 

30.4 

31.8 

1.4 

+4.6% 

36 

Ulcerative colitis 

14.2 

16.0 

1.8 

+ 12.7% 

37 

Pneumonia 

15.0 

14.1 

0.9 

-6.0% 

38 

Pertussis 

11.8 

14.1 

2.3 

+ 19.0% 

39 

Pneumonia 

14.2 

22.0 

7.8 

+54.9% 

40 

Peptic ulcer 

15.0 

14.9 

0.1 

-0.7% 

41 

Pneumonia 

19.0 

19.0 

0 

0% 

42 

Pneumonia 

20.6 

17.6 

3.0 

-14.6% 

43 

Pneumonia 

18.2 

14.0 

4.2 

-23.0% 

44 

Sickle cell anemia 

28.2 

22.4 

5.8 

-20.9% 


B. Patients with heart disease without heart failure: 


45 

Hypertensive heart disease 

18.5 


0.5 

-2.7% 

46 

Coronary sclerosis 

26.6 

25.1 

1.5 

-5.6% 

47 

Coronary sclerosis 

44.0 

39.0 

5.0 

-11.4% 

48 

Rheumatic pericarditis 

13.6 

15.1 

1.5 

+ 11.1% 

49 

Rheumatic carditis 

17.0 

17.0 ■ 

0 

0% 


C. Patients with heart disease in congestive heart failure: 


50 

Coronary sclerosis 

27.8 

25.0 

2.8 • 

-10.2% 

51 

Coronary sclerosis 

31.2 

21.0 

10.2 

-32.1% 

52 

Purulent pericarditis 

29.0 

33.0 

4.0 

+ 13.7% 

53 

Coronary sclerosis 

22.0 

21.0 

1.0 

4.5% 

54 

Coronary sclerosis 

24.0 

29.0 

5.0 

+20.8% 

55 

Hypertensive heart disease 

27.0 

25.0 

2.0 

-7.4% 

56 

Luetic aortitis 

19.0 

23.0 

4.0 

+ 21.0% 

57 

Hypertensive heart disease 

21.0 

19.0 

2.0 

-14.2% 

58 

Hypertensive heart disease 

19.0 

23.0 

4.0 

+21.0% 

59 

Coronary sclerosis 

20.2 

19.3 

0.9 

-4.4% 

60 

Coronary sclerosis 

34.0 

- 25.0 

9.0 

— 26.0% 


Comment 

An analysis of tables 1 and 2 shows that considerable differences between 
results of duplicate tests were the rule, and that agreement was the exception. 
How can these differences be explained ? 

Variations in technic undoubtedly accounted for minor differences in 
results. Special care was taken to make the technical conditions (gauge of 
needle, size of syringe, position of patient’s arm) identical in each pair of 
tests. The injections, on the other hand, could not always be given with ex- 
actly the same speed, and the same vein could not always be used for both 
injections,* 


* In the saccharin test, in which the bulk of the injected material is fairly large (nearly 
3.5 c.c.), these factors will play a greater part than in the lobeline test in which minute, 
amounts are employed. 
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Slight differences in technic, however, cannot possibly account for the 
major variations in results which commonly occurred in this study. There 
are other and more important reasons why duplicate measurements of cir- 
culation time may yield varying results, no matter what method is used. It 
is well to remember that the results of circulation time measurements made 


Table II 

60 Duplicate Measurements — Differences in Results of First and Second Tests, 
Expressed in Per Cent of First Result 


No difference 
in results (or 
less than 1%) 

Difference 
less than 
10% 

Difference 
less than 
20% 

Difference 
less than 
30% 

Difference 
less than 
50% 

Difference 
less than 
100% 

Difference 
more than 
100% 

6 cases 

19 cases 

15 cases 

10 cases 

6 cases 

3 cases 

1 case 


with saccharin represent velocity of blood-flow plus reaction time. Varia- 
tions in reaction time may have occurred among our patients ; but if they did 
occur, they were unpredictable. It might, for instance, have been expected 
that the experience with the first test would cause a prompter response to the 
second test in a substantial number of cases; such “conditioning,” however, 
was not reflected in our results, as the second circulation time was longer 
almost as often as it was shorter. 

As regards the actual velocity of blood-flow, this velocity is, first of all, 
affected by changes in cardiac function. In our series, however, a short time 


Table III 

60 Duplicate Measurements — Average Per Cent Difference Between 
First and Second Tests 



Patients not in 
'‘basal” condition 

Patients in 
“basal” condition 

Patients without heart disease 

Patients with heart disease, but without 
heart failure 

Patients with heart disease in congestive 
heart failure 

21.8% 

(4.3 sec.) 
12.5% 

(2.8 sec.) 
41.0% 

(11.3 sec.) 

12.6% 

(2.3 sec.) 
6.2% 

(1.7 sec.) 

15.9% 

(4.1 sec.) 


interval between duplicate tests was deliberately chosen so that marked 
changes in cardiac function were not apt to occur. Velocity of blood-flow is, 
of course, known to be influenced by numerous other factors, e.g., exercise, 
excitement, digestion, fever, basal metabolic rate, hemoglobin content, volume 
of circulating blood, vitamin deficiency, and pathological states of the 
vascular system. Certain of these factors may have been operative in our 
series, and may have caused changes in the velocity of blood-flow even 
t iou b h the interval between tests was short. An observation which supports 
ns view is that patients in ‘ basal” condition showed smaller differences be- 
w een tests than those not so prepared. This observation leads us to the con- 
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elusion that the saccharin test should always be performed with the patient in 
a “basal” condition. 

The literature on duplicate measurements of circulation time was recently 
reviewed 1 and, therefore, need not be discussed here. One point, however, 
deserves reemphasis, namely, that duplicate measurements of circulation time 
show the greatest variations in patients suffering from congestive heart 
failure. This was found by several investigators, 1 ’ 3 » 4 and has been clearly 
confirmed by our own studies, as here reported. Among non-cardiacs and 
cardiacs without congestive failure considerable differences occurred occa- 
sionally, but the average difference between tests was definitely greatest in 
the congestive heart failure group. These differences were greater not only 
in seconds — which was to be expected — but were greater when expressed 
in per cent. The observation is of practical significance because circulation 
time tests are most frequently performed on patients suffering from heart 
failure ; in other words : they are least reliable in the very cases in which they 
are most needed. The conclusion is clear that serial tests made with the 
saccharin method should not be relied on to evaluate the progress of a patient 
in congestive heart failure, unless the changes shown by these tests are 
marked. 


Summary 

1. Sixty duplicate measurements of circulation time were made with the 
saccharin method. The time interval between tests was always one hour. 

2. Considerable differences between the results of the duplicate tests’ were 
frequently found. In only six cases were identical results obtained; in the 
remaining 54, differences varying from 1 per cent to 143 per cent (two to 39 
seconds) were found. The result of the second test was higher almost as 
often as it was lower. 

3. Thirty-one of the 60 duplicate measurements were made with the’ 
patients in “basal” condition. The differences between results of duplicate 
tests in this group were generally smaller than in the group of 29 patients who 
were not in “basal” condition. 

4. The average difference in results of duplicate tests was greatest in 
patients suffering from congestive heart failure. 

Conclusions 

1. The saccharin test should be performed with the patient in a “basal” 
condition. 

2. Serial circulation time tests with the saccharin method should not be 
relied upon to evaluate the progress of a patient in congestive heart failure 
unless the changes shown by these tests are marked. 
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GOLD THERAPY IN RHEUMATOID ARTHRITIS * 

By Alvin E. Price, M.D., F.A.C.P., and Bruno Leichtentritt, M.D., 

Detroit, Michigan 

The use of gold in the treatment of rheumatoid arthritis has become in- 
creasingly popular during the past 10 years. Since the original papers of 
Lande 1 and Pick, 2 and the subsequent, more extensive studies of Forestier, 3 
numerous series of cases attesting to its value have been reported in both the 
European and American literature. A collective review has been published 
recently by Cecil et al. 4 In 1936 the use of gold was instituted in the 
arthritic service of the Wm. J. Seymour Hospital, Eloise, Michigan, and 
three years later it was introduced at Harper Hospital, Detroit, Michigan. 
During the early part of our experience with this form of therapy, favorable 
symptomatic results were obtained in many instances. After continued ob- 
servation of these patients, however, relapses were, frequently observed so that 
a different interpretation of our results became necessary. It seemed de- 
sirable, therefore, to continue our observations for a longer period of time 
before publishing our results. 

The report which follows is concerned with an analysis of the results 
of gold therapy on 101 roentgenologically studied cases observed during 
1936-1942. For an evaluation of the late results, a follow-up stuffy on 81 
available subjects of this series is included. 

Description of Cases 

Of the 101 patients of this series, 95 were white and only six were 
negroes. Sex distribution was about equal between males (52) and females 
(49). These patients ranged in age from 20 to 81 years, with 55 per cent 
over 50 years at the time therapy was instituted. Not included in the final 
analysis of therapeutic results are 35 additional patients who, for various 
reasons, did not complete a full course of treatments. Seventeen of these 
discontinued treatment voluntarily; in 18, therapy was interrupted because 
of toxic reactions which will be discussed below. 

All cases included in this clinical analysis have been classified into three 
groups according to the severity of the arthritic process, (a) In the mild 
group are included 14 patients (13.8 per cent) in whom the disease was Con- 
fined to the periarticular soft tissue structures, with very little or no bony 
change demonstrable by roentgenogram. With only one exception, this 
entire group of patients was ambulatory, (b) In the moderately advanced 
group (30 cases — 29.7 per cent) the joint disease was more extensive; some 
destruction of cartilage and limited ankylosis were present in several in- 
stances. Eight of this group of patients were bedfast, (c) Among the 

* Received for publication July 21, 1942. 
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severe cases are included 57 patients with multiple joint involvement and 
extensive ankylosis and deformity; roentgenographic evidence of marked 
decalcification of the bony structures of one or more joints and loss of the 
intra-articular space was present. In this group are included three cases of 
ankylosing spondylitis with associated involvement of the peripheral joints. 
Two patients with “mixed arthritis” are also included. Ninety per cent of 
the patients of this group were bedfast, many for years in the same 
institution. 


Gold Treatment 

Gold sodium thiomalate (myochrysine) was used in 91 patients and 
gold thio-glucose (solganol-B oleosum) in 10 patients; gold sodium thio- 
sulphate was used in two cases to complete courses started with myochrysine.* 

1 he sodium thiomalate and thio-glucose preparations were given intramus- 
cularly; gold sodium thiosulphate intravenously. 

The dosage of myochrysine varied throughout the six year period covered 
by this report. During the earlier part of the study 100 mg. were given 
weekly for a total of 18 to 20 weeks; subsequently, this dosage was given 
twice a week in a limited number of patients. In 1940 this was reduced to 
50 mg. per week and more recently the dosage was further diminished to 25 
mg. In most instances the latter dose was given twice weekly. The total 
amount of gold sodium thiomalate administered in one course has, therefore, v 
varied from 0.5 gm. to 4 gm. Gold thio-glucose was given in ascending 
amounts starting with 10 mg. twice weekly and increasing successively to 
25, 50, and 100 mg. until 1.2 grams were administered in a total of 21 in- 
jections. After an interval of two to six months a second course was given 
in about two-thirds of the cases; 40 patients received only one course, all 
others receiving from two to six courses. The total dose of drug admin- 
istered varied from 0.5 gm. to 9.0 gm. 

Other Treatment 

More than one half of the patients in the series were confined to bed in 
the hospital at the time therapy was started. Most of these remained in bed 
throughout the first course. Physiotherapy consisting of baking and mas- 
sage was given to most patients at some time during the course of gold 
therapy. It should be emphasized that these treatments were given so in- 
frequently as to preclude any significant effect on the course of the disease, 
jocal infection, whenever present, was eradicated routinely before auro- 
tierapy was instituted. Such therapeutic measures as vaccines, sulphur, 
vitamin D, and bee venom were given to a few patients before gold therapy 
was started. In each case, sufficient time had elapsed to nullify any effect 
which might have resulted from these measures. Artificial fever therapy 

facturcrs'. 0C ' lryS ' ne WaS w ‘thdrawn from the market for a short period of time by the manu- 
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was given to three patients between courses of gold. Analgesics, consisting 
principally of salicylates with occasional small doses of codeine, were used 
when necessary. Orthopedic measures such as traction, supporting splints, 
wedging casts and molds were used in a limited number of cases requiring 
such corrective procedures. More radical surgical interference, such as 
manipulation and various joint operations, were also used in several cases. 

Precautions Observed during the Administration of Gold 

Because of previously emphasized dangers of chrysotherapy, frequent 
observations were made for the appearance of untoward effects. The fol- 
lowing routine was established : ( 1 ) frequent inspection of skin and mucous 
membranes; (2) urinalyses at weekly intervals; (3) hemoglobin determina- 
tion, erythrocyte, leukocyte and platelet counts at weekly intervals in most 
cases; (4) icteric index determinations. Gold therapy was discontinued 
whenever toxic effects were indicated by these reactions, although in several 
instances it was resumed after apparent recovery. 

Toxic Reactions to Gold 

Some form of toxic reaction occurred in 38 per cent of all patients who 
were started on gold therapy. Except in one instance in which the patient 
received 25 mg. of gold sodium thiomalate, all toxic reactions observed 
followed the administration of large doses. 

Dermatitis. A skin reaction of some degree was observed in 30 cases 
(25 per cent). This varied from simple erythema to extensive papulo- 
squamous eruptions involving the entire body. Severe exfoliative dermatitis 
was not observed. In two instances the skin lesion consisted solely of a 
fine desquamation of the eyelids. Pruritus was frequently present without 
an associated rash, though in the absence of the latter, therapy was not dis- 
continued. All eruptions seen, with one exception, occurred in patients re- 
ceiving gold sodium thiomalate. The rash appeared not later than after the 
fifth injection in over two-thirds of the cases; in 10 of these it occurred 
before the fourth. It appeared during the first course in all but two instances 
and reappeared in a subsequent course only once. In most instances it lasted 
not longer than two weeks although in one patient it recurred intermittently 
during a period of four months. The minimum amount of drug adminis- 
tered before the development of the rash was 50 mg. In three-fourths of the 
cases this did not exceed 500 mg. In the past two years, during which very 
small doses of gold were given, dermatitis developed in only one case. 
Residual pigmentation of the skin after complete clearing of the rash has 
not been observed. Histological study of the erythematous skin showed 
dilatation of the capillaries in the papillary layer with associated edema and 
infiltration by lymphocytes, plasma cells, and histiocytes. Psoriasis, present 
in three patients, was not considered a contraindication to the administration 
of gold, although a definite exacerbation of this condition was observed 
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shortly after starting the drug. Alopecia occurred in one case after the pa- 
tient had received approximately one gram. 

Mucous membrane lesions, consisting principally of superficial ulceration 
of the buccal mucosa, occurred in four cases. In two of these the lesions 
persisted for several months after stopping solganol B, and were followed 
later by glossitis of several months' duration. Conjunctivitis occurred in 
three cases ; in one there was an associated facial edema. A “metallic taste” 
was noted by one patient and bronchial irritation (gold bronchitis) by two. 

Albuminuria. Minute amounts of albumin were found in the urine at 
some time or other during the course of therapy in approximately one half 
of the patients. There was no other evidence of renal irritation or damage 
in these cases. Significant amounts of albumin, however, were found in the 
urines of four patients. In all of these there was clinical evidence of 
nephrosis. In one the albuminuria developed during the early part of the 
second course of gold sodium thiomalate and disappeared completely nine 
months after its first appearance. In another patient the albuminuria is still 
present although there is no blood pressure elevation, edema or azotemia; 
the serum proteins are low. A third patient with albuminuria had an ad- 
vanced rheumatoid arthritis and marked avitaminosis. He received 18 in- 
jections of myochrysine and returned approximately one year later with 
albuminuria, hypoproteinemia and a reversal of the albumin globulin ratio; 
the urinary sediment and blood urea were normal. This patient subsequently 
died, and at autopsy the kidneys showed amyloid disease. Microscopic 
studies were not made. In the fourth patient, the albuminuria occurred after 
two courses of gold and was associated with granular casts in the urine, 
peripheral edema, hypoproteinemia, normal blood urea, normal kidney func- 
tion tests and a normal blood pressure. The albuminuria disappeared com- 
pletely and recurred two years later following the development of fatal 
streptococcal endocarditis with septicemia. At autopsy the kidneys showed 
chronic pyelonephritis and amyloidosis. 

Blood Changes. Anemia. Some degree of secondary anemia was pres- 
ent in most patients before the institution of chrysotherapy. When this was 
extensive correction with transfusions and other anti-anemia medication 
pieceded the administration of gold. Following the use of large doses of 
gold the anemia became more marked in most cases. On the contrary, when 
small doses were used, a definite improvement in the blood picture resulted. 
Although most of the patients with an anemia received iron simultaneously, 
this improvement with small doses of gold was also noted in the absence of 
any anti-anemic medication in many instances. We are unable at present 
definitely to^ explain this effect of gold. It may act as a stimulant to the 
lematopoietic system of the body ; when iron is also used, it may exercise a 
catalytic action not unlike that attributed to copper. 

• Eosinophilia. Eosinophilia exceeding 5 per cent was found in 11 cases; 

'i’ Ve r^nn leSe ^ exceeded 10 per cent. One patient developed an eosino- 
p u la o per cent with an associated rash and delirium following the fifth 
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injection of gold (500 nig.). Bone marrow studies in this case also re- 
vealed a marked eosinophilia. In a second case the eosinophilia w>as accom- 
panied by granulocytopenia and a cutaneous eruption. Skin or mucous 
membrane lesions were found associated in four additional cases manifesting 
eosinophilia. In the remaining patients, no other associated toxic mani- 
festations were noted. We were unable to substantiate the observation made 
by Sundalin that a high eosinophilia was always associated with a low sedi- 
mentation rate. 

Agranulocytosis. This condition was observed in one case of our series. 
It occurred after the administration of only 300 mg. of gold, and was associ- 
ated with a rash. The granulocytopenia persisted intermittently for five 
months with ultimate recovery. This patient had an allergic diathesis with 
a sensitivity to such drugs as aspirin. 

Thrombocytopenia. Thrombocytopenia developed in three patients, one 
of whom died. In the latter an extensive subdural hematoma and multiple 
petechial hemorrhages were found throughout the body at autopsy.* In 
the second case of purpura a thrombocytopenia (19,300 platelets), high 
fever, joint swelling and a monocytosis (22 per cent) followed the admin- 
istration of 500 mg. of gold sodium thiomalate. The latter was discon- 
tinued, and after the subsidence of the acute reaction the platelet count re- 
turned to normal and there was a complete restoration of the joints to 
normal. The third patient developed purpura with a moderate thrombo- 
penia at the end of the second course of gold sodium thiomalate (1800 mg.), 
although a similar amount of gold given in the first course did not result in 
either of these toxic effects. After withdrawal of the drug, the purpura 
subsided and the platelet count returned to normal. Two years later, gold 
therapy in small doses (10 mg. twice weekly) was resumed, and after the 
eighth injection the platelet count dropped to 74,300 without purpuric mani- 
festations. This promptly returned to normal after therapy was discon- 
tinued. One month later large doses of vitamin K (synkamin) were started 
in an attempt to prepare the patient against further thrombopenia. After 
four months, small doses of gold (10 mg.) were again resumed and were 
given in conjunction with synkamin. At the present writing,- no further 
thrombocytopenia has developed. 

Miscellaneous Reactions 

Diarrhea and abdominal cramps were experienced by 10 patients. In 
none of these was there evidence of bleeding. Jaundice was never observed. 
In rare instances, a sense of precordial discomfort was experienced following 
the injections, and in one patient a true anaphylactic reaction with stenocardia 
and marked anxiety developed immediately after the intramuscular adminis- 
tration of only 25 mg. of gold sodium thiomalate. The subsequent injec- 

*This was one of the first patients treated by us. The significance of the purpura un- 
fortunately was not recognized and the drug was not immediately discontinued. 
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tion of very small and gradually increasing doses in this case resulted in 
marked clinical improvement without further reaction. 

A few patients experienced temporary increase in joint pains and stiffness. 
In two instances, transitory blurring of vision was noted. The so-called 
“nitritoid” reactions, characterized by vertigo, giddiness, flushing of the face 
and headache, were observed in varying degrees in most patients treated dur- 
ing the year 1940. Since these reactions are now observed very infrequently, 
it is assumed that they were related to the quality of the product available at 
that time. 

Results 

The results in the present series are recorded in table 1. The mild cases 
all received at least one course of gold, five receiving two or more courses. 


Table I 


Severity 

of 

Arthritis 

Total 

No. 

Cases 

Initial Result 

Relapses 

Follow-Up Study 

Rehabili- 

tated 

Imp. j 

Question- 
able Imp. 

No. 

Imp. 

Permanent 

Imp. 

No. 

Imp. 

No Follow- 
Up 

Mild 

14 1 

13 

0 

i 

3 

SSI 

@ 1 

2 

4 

Moderate . 

30 

24 

4 

2 

11 

mi 

8 

4 

11 

Severe .... 

57 

23 

8 

26 

17 

mm 

30 

14 

7 


Improvement was noted in all symptoms, notably pain and stiffness, in all but 
one of these cases (93 per cent). An improvement in the general well-being 
of the patients was also observed. The only bedfast patient in the group 
became ambulatory. Relapse after the first course occurred in three patients. 
In one of these a second course was given with a resulting prompt remission 
of the symptoms. 

A follow-up study was made on all but two of the mild group (table 2). 
The original improvement noted was found to persist in all at this follow- 


Table II 
Follow-Up Study 

Distribution According to Interval after Treatment 


Time Interval after Treatment 

Mild 

Moderate 

Severe 

Total Cases 


s 

14- 

A j 



1 

3 

6 

10 

3 yr. or more 

3 

9 

31 

43 

No follow-up 

2 

4 

14 

20 

Total 

14 

30 

57 

101 


up examination. The four patients who were formerly incapacitated had 
returned to work. The status of the remainder was unchanged. Since only 
one year has elapsed since the termination of therapy final conclusions con- 
cerning the value of gold treatment in this group cannot be drawn. 
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In those classified as moderately advanced , one-third had more than one 
course of injections. Eighty per cent of the entire group experienced im- 
provement following one or more courses. In four other patients the im- 
provement was only slight or questionable, and in two no benefit was noted. 
All eight patients who were bedfast became ambulatory. Three of the four 
patients who required a cane were able to discard this support after com- 
pleting therapy. Relapses occurred in 11 of the patients who had originally 
improved. Of the latter, eight had remissions following a subsequent course. 
The remaining three failed to have a remission. 

A follow-up study was possible in all but four of this group. Of all 
cases originally showing definite improvement 78 per cent continued to show 
this improvement at the time of the check-up examination. No patients 
became worse. Eleven returned to a gainful occupation after having been 
previously incapacitated. Ten who had never been incapacitated, continued 
with their usual activities after receiving treatment. The remaining patients, 
although showing definite improvement, had not returned to active work 
at the time of the follow-up study. Since the final observation was made 
after only 12 months of therapy in only half of these patients, we consider 
it premature to draw final conclusions regarding the efficacy of gold therapy 
in this group. 

In the severe advanced cases definite improvement was observed following 
one or more courses in 23 cases (40 per cent), whereas in eight the improve- 
ment was only slight or questionable. Twelve of those who were improved 
had previously been bed-ridden. In the remaining group (45 per cent) no 
improvement was noted at any time. Relapses occurred in 90 per cent of all 
cases that had previously showed some degree of improvement.* Nine of 
the latter have since had remissions following subsequent courses whereas 
eight have failed to improve. Although some in the far advanced group 
noted an alleviation of joint pain, the principal improvement experienced 
was that of increased joint mobility. 

A follow-up study was made in all but 14 of this group, three of whom 
had died. The original improvement noted was found to persist in 13 (56 
per cent) of those who had experienced definite improvement after com- 
pleting treatment. Two patients, neither of whom had ever noted a marked 
improvement, were definitely worse at the time of the follow-up study. 
Seven patients (12 per cent) were totally incapacitated by their illness. Two 
of these later had a relapse which again temporarily incapacitated them. 
None of the other advanced cases was able to return to active work while 
under our observation. Since the follow-up studies in this advanced group 
were made after an interval of more than two years in most of the patients, 
the observed effects of therapy are considered to have real significance. 

Combining all three groups of patients, there was noted a definite im- 
provement in 60 per cent. This figure checks closely with the improvement 
rate of 66 per cent of Hartfall et al.,° 70 per cent of Forestier, 7 66 per cent 

* In four cases information relative to relapses was not available. 
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of Cecil et al. 4 and 61 per cent of Smyth and Freyberg. 8 Twenty-nine per 
cent of our cases showed no improvement at any time. Two patients be- 
came definitely worse. Twenty-one patients were released from bed confine- 
ment; 22 who were incapacitated returned to work. 

Relapses occurred in 55 per cent of all cases showing an initial improve- 
ment. We are in agreement with Cecil that most relapses come on two to 
three months after cessation of therapy. For this reason we believe that 
careful and frequent observation following the cessation of therapy is im- 
portant in order that relapses may be avoided or checked in their incipiency 
by another course of gold. It has not been our experience that relapses are 
usually milder than the original attack as reported by Cecil. 

Comment 

A satisfactory evaluation of any form of treatment for rheumatoid ar- 
thritis is admittedly difficult. The variable course of the disease with its 
natural tendency to spontaneous remissions makes hasty conclusions regard- 
ing the effectiveness of any therapeutic agent inadvisable. Thus, in a re- 
cent publication Short 9 recorded that 53 per cent of a series of 300 arthritic 
patients treated in the Massachusetts General Hospital during the past ten 
years experienced more or less satisfactory improvement after receiving 
nothing but “general therapy.” Because of the danger of relapse, the calcu- 
lation of results immediately after the completion of therapy is inadvisable. 
It is well known to all who have observed arthritic patients that a reactivation 
of the process may occur in the joints of patients at any time, even after years 
of quiescence. Prolonged observation is, therefore, essential in order that 
permanency of results may be assured. The follow-up studies in this series 
were made to avoid premature conclusions regarding gold therapy. 

Satisfactory means for measuring small degrees of improvement in 
arthritic patients are not available. We made numerous attempts to measure 
changes in joints by means of a goniometer, and to determine the strength of 
the patients hands as an index of improvement, with a dynamometer. Al- 
though there was noted slight change in some of the patients, neither method 
proved sufficiently satisfactory to continue their use. Because of the lack of 
an adequate index of progress, comparison of results with those published 
elsewhere is difficult. It is necessary to distinguish between limited subjec- 
tive improvement which frequently follows bed rest alone, and an unmistak- 
able change in the condition of the patient resulting in complete rehabilitation. 
Between these two extremes are various degrees of improvement. Thus, 
there may result an increase of only 10 per cent flexion in a joint, enabling 
the patient to perform some simple, though important, function which was 
not previously possible. To the patient this is an unmistakable improvement 
and should be so construed, and yet socially and economically the patient is no 
better. In like manner, the patient may become ambulatory as a result of 
impiovement in the joints of the lower extremities, and yet be unable to earn 
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his own living because of advanced deformities in the upper extremities. 
The difficulty of evaluating progress is obvious. The ideal criterion for re- 
covery would seem to be the complete restoration to social and economic in- 
dependence rather than the simple relief of symptoms in any one joint. 

The sedimentation rate has been used by most clinicians as an index to the 
severity of the disease and as a criterion of improvement. Although it 
reflects the clinical course in many cases, we are at present unable to share 
the enthusiasm of many concerning the value of this test. Thus, we have 
observed patients with clinically active arthritis whose sedimentation rate was 
within normal limits. In other cases there has been a complete subsidence of 
the acute process for many weeks during which time the sedimentation rate 
remained persistently elevated. We have not used the sedimentation rate 
as a criterion for a continuation of gold therapy as recommended by 
Forestier. 10 

The classification of our patients according to the extent of the arthritic 
process was considered necessary in order to give a fair estimation of the 
effect of the drug. Failure to do this in some of the series recorded in the 
literature undoubtedly accounts for much of the variation in the improvement 
rates found. Series made up predominantly of early cases with little or no 
joint destruction would be expected to have higher improvement rates than 
those comprised largely of bedfast or wheel chair patients in an institution. 
The unusually good results recorded in the mild cases of this series, and the 
much less satisfactory results among our advanced cases illustrate this fact. 
Despite the low incidence of rehabilitation in the latter group we are still of 
the opinion that gold therapy is worthy of a trial in these human derelicts. 
In spite of their incapacitation, relief from pain and stiffness is very gratify- 
ing to them. 

We agree with the observations made by Smyth and Freyberg 8 that the 
clinical results are just as satisfactory with small doses of gold (50 mg. 
weekly) as those obtained with larger ones. If this is true, there would 
seem to be no justification for using the latter. 

The potential toxicity of gold compounds makes their indiscriminate use 
unwise and dangerous. Careful observation for early indications of toxic 
effects is essential, and when the necessary clinical and laboratory observations 
cannot be made, gold should not be used. The pathogenesis of these reac- 
tions is not known, but their occurrence after very small doses early in the 
course of treatment, in most cases, suggests a sensitivity reaction or an idio- 
syncrasy to the drug rather than a simple intoxication by a heavy metal. 
This theory has been advanced by others. 5 ’ 11 The absence of toxic reactions 
in some of our patients who received as much as 5 to 9 grams of gold over a 
four to six year period further substantiates the former view. Thus, 19 of 
our patients received a total of from 5 to 9 grams of gold, and only six of 
these had a mild toxic reaction (rash) at some time during their therapy. 

In one additional case a mild diarrhea occurred. No serious complication 
was ever observed in this group of patients. We have at no time observed 
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normal sedimentation rates in patients with toxic reactions as reported by 
Ellman and Lawrence. 12 Inasmuch as we have observed practically no toxic 
effects since using very small individual doses, we are forced to conclude 
either that the amount of gold given in each dose has some effect on the 
production of a sensitivity reaction in patients, or that we have been recently 
using a less toxic and more highly refined preparation. We are inclined to 
favor the former view. We are unable to agree with Sundalin 5 that large 
doses are no more toxic than small ones. 

The exact mode of action of gold in arthritis is unknown. Hartung and 
Cotter 13 have recently reported that serum from patients with atrophic 
arthritis becomes bactericidal against a strain of hemolytic streptococcus 
when treated with gold. Since the role played by this organism in rheu- 
matoid arthritis is now questionable the applicability of this theory to human 
arthritis is somewhat doubtful. The development of rheumatic nodules 
during the course of gold therapy in six of our cases would indicate that 
chrysotherapy does not prevent the development of new rheumatic tissue.* 
This evidence mitigates against the bacteriostatic theory of Hartung and 
Cotter. Another explanation for the mechanism of the action of gold lies 
in its stimulating effect on the recticulo-endothelial system. This theory has 
been advanced by Kling, Saskin and Spanbock. 14 Evidence for this is not 
complete. A third possible mode of action lies in its effect on the water 
metabolism of the body. In recent studies by Jacobson, Leichtentritt and 
Lyons, 15 the effect of water loss from periarticular tissues was observed 
following diuresis by ammonium chloride and mercupurin. A profound 
improvement in the joint symptomatology, i.e., pain, stiffness and swelling, 
was demonstrated. It is suggested that gold in suitable combinations may 
produce a similar though less striking diuretic effect, with a resultant loss of 
tissue fluid and a consequent improvement in joint symptomatology.f 

Conclusions 

1. Gold is an effective remedy for the treatment of rheumatoid arthritis, 
aiding in the alleviation of all joint symptoms and effecting rehabilitation in 
a significant percentage of patients. 

2. Aurotherapy should be limited to rheumatoid arthritis, and is most 
effective in the early stages of the disease. It is also frequently effective in 
lelieving pain and stiffness in advanced cases, and is therefore worthy of a 
trial in these patients. 

3. Careful and repeated follow-up observations should be made before 
drawing final conclusions about this therapeutic agent, since there is a high 

incidence of relapse and remission in the natural course of. rheumatoid 
arthritis. 

•I L port these cases will be submitted for publication in the near future, 

in progress at^he Wrm^'squTUMw'HospitaL^ 1 '*^ 0 recdving gold therapy are now 
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4. Gold is a toxic drug and should be used only by those having experi- 
ence with it. Careful observation for the early appearance of toxic effects 
should be made in all patients receiving this form of therapy. 

5. The toxicity is probably the result of individual drug sensitivity 
rather than due simply to heavy metal intoxication. The administration of 
such large amounts of gold (7-9 gm.) as reported in this paper without the 
development of toxic reactions would tend to support this contention. 

6. The exact mode of action of gold is not known. The observations 
herein recorded concerning the development of rheumatic nodules during, its 
administration would seem to mitigate against the bacteriostatic theory 
advanced by Hartung and Cotter. 
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SOME LEGAL ASPECTS OF HEART DISEASE AND 
THE ELECTROCARDIOGRAM * 

By J. E. F. Riseman f and Hubert Winston Smith t, 

Boston, Massachusetts 

I. Nature and Volume of American Litigation Involving the 

Heart 

The advent of comparatively inexpensive portable electrocardiographic 
machines has greatly multiplied the number of tracings being made in the 
practice of medicine, and the uses and abuses now seen by cardiologists will 
be secondarily reflected in court proceedings. We intend in the present 
paper to consider some of the pervasive problems regarding the use, value 
and shortcomings of electrocardiograms as evidence . 1 As a preliminary 
step, it would seem wise to consider the nature and source of cardiac litiga- 
tion, and certain legal principles which orientate the problem of proof. 

Most cases which come before legal tribunals are terminated in the trial 
court, where no statistics are kept that enable one to compare the incidence 
of various types of law suits. Workmen’s Compensation Commissions in 
the larger industrial states, however, for some years have been issuing 
statistical analyses of claims, and these often disclose valuable comparative 
information regarding mode of accident and nature of injury suffered. 

A certain percentage of cases are carried on appeal to higher courts. 
Such cases are disposed of by decisions supported by written opinions, which 
are printed and preserved as precedents. 

It is evident from a survey of appeal litigation that a continuing flow of 
cardiac cases is going through the courts. Most of these are workmen’s 
compensation cases; most of them result from some lifting, straining, or 
unusual exertion in the course of work, rather than from direct trauma; and 
most of them are disasters suffered by persons already afflicted with heart 
disease. Careful study of- Workmen’s Compensation statistics leads to the 
inference that, even in this more active field, injuries to the heart constitute 
a very small fraction of total claims. 

The following legal categories are the main ones which may be expected 
to give rise to cardiac litigation : 

* Received for publication May 24, 1943. 

t M.D. Boston. Instructor in Medicine, Harvard Medical School and Tufts Medical 
School ; Associate in Medical Research and Associate Visiting Physician, Beth Israel 
Hospital, Boston. 

JLL.B., M.D. Boston. Associate in Medical-Legal Research, Harvard Law School and 
Department of Legal .Medicine, Harvard Medical School. 

1 How the electrocardiograph works is explained for the lawyer in Riseman, J. E. F., 

Principles of electrocardiography, IS Rocky Mt. L. Rev. (April 1943) . The present 

paper is a specially adapted and more ambitious version of Smith, H. W., and Riseman, 
J. E. F., Applied use of the electrocardiogram in legal proceedings, 15 Rocky Mt. L. Rev. 
(April 1943) . 
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(1) Tort law: If A intentionally or negligently exposes B to an injurious 
stimulus causing cardiac injury or disability, this will afford grounds for 
liability in damages. The injured person may recover for medical, hospital 
and nursing expenses; for pain and suffering; for loss of earnings; and for 
any other items which the law allows in an effort to afford just compensation 
for the injury, including future as well as past effects. 

Example: Tort Case: Acute dilatation of heart i?i 11 year old boy allegedly caused 
by electric shock. 

B, an 11 year old boy, received a high voltage shock as a result of C Public Serv- 
ice Company’s negligent failure to safeguard its lines from contact of children 
known habitually to play around and on one of the towers. In an action by B against 
C for negligent injury, B’s doctor testified that “in all cases of severe electric shock 
there is a dilatation of the heart.” He also testified that he had found, both by clinical 
examination and roentgen-ray pictures, that the plaintiff was so affected, and would be 
permanently. The jury returned a verdict in B’s favor for $33,000. Affirmed on 
appeal. 

Wolczek v. Public Service Co. of Northern 111., 342 111. 482, 174 N.E. 577 (1931). 

It is held generally that a plaintiff may recover damages for substantial 
aggravation of a preexisting complaint, but not for that portion of the dis- 
ability which existed before the accident and was not caused by it. It is 
obviously difficult for the medical man to estimate what portion of the final 
disability should be attributed to the accident and what portion to preexisting 
disease or impairment. At present this segregation is not being carried out 
by all expert witnesses, and there is a regrettable tendency on the part of both 
counsel and witness to attribute the full disability to an accident, even though 
part of the complaints already existed. 

(2) Workmen’s Compensation claims: If employee A suffers injury 
from an accident, arising out of and in the course of employment, and his 
employer carries workmen’s compensation insurance, A is entitled to receive 
such benefits without proving any negligence or fault. The medical man 
must realize that the. workman cannot recover if he is unable to prove the 
occurrence of an “accident.” This involves application of legal interpreta- 
tion to facts presented by testimony. As in all civil litigation, one who seeks 
to prove a necessary fact must establish it by a preponderance of the sub- 
stantial evidence. It must appear that the accident was a probable sub- 
stantial cause of the disability. No award can be entered if at the end of 
the hearing it appears from all the evidence that the proof of causal connec- 
tion is conjectural. Testimony that the accident “might” or “could” have 
been the cause is too conjectural, standing alone, to prove causation. The 
fact that an accident could have caused an injury does not prove that it did, 
but the better court decisions hold it is competent as evidence of “probable” 
causation, if coupled with other evidence excluding the operation of all other 
possible causes capable of producing the injury. 

Doctor’s role in proof -making : The doctor’s province as a prospective ex- 
pert witness is to examine the claimant and determine the following facts : 
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(a) Is A suffering from a cardiac disability, and if so, does it involve 
partial or total incapacity, and is it temporary or permanent in character? 

(b) Considering the history of the alleged accident, was the stimulus 
described' adequate to cause the cardiac injury? Is such a mechanism of 
injury recognized scientifically — i.e., is there scientific warrant, in light of 
medical facts now known, for giving a professional opinion that the de- 
scribed stimulus could cause the alleged result? 

(c) Considering the described stimulus, the symptomatology and the 
medical findings, and eliminating other possible causes by the orthodox dif- 
ferential methods required by good medical practice, can the expert give a 
professional opinion (perhaps based on a hypothetical question gathering 
together all relevant data) that the described stimulus probably did cause the 
described disability? A particular medical witness is entitled to give a 
“might” or “could” opinion as proof that such a sequence is scientifically 
possible, but the plaintiff will need to tender other evidence that the accident 
was a probable substantial cause without which the injury would not have 
occurred. 


Failure of commissions to partition disability between accident and pre- 
existing causes: Here again, there is not a very scientific handling by com- 
missions or courts of the partitioning of disability between accident and pre- 
existing causes. This opens up a realm of legal discussion and of social 
policy too broad for treatment in this paper . 2 It must suffice to say that most 
commissions and courts take the view that the employer accepts the idio- 
syncratic or impaired employee as he is, and if the latter becomes disabled by 
virtue of an accident which would not have injured the average person, the 
disability is nonetheless compensable. So long as this principle of com- 
pensation prevails, the doctor will be required to say whether the accidental 
stimulus or trauma was a probable substantial cause of a lesion appearing for 
the first time or of the aggravation of a preexisting lesion, and to what extent 
the workman is and will be disabled. 

Workmen’s compensation claimant must prove an “accident,” but this 
term is liberally construed so that extraordinary physical stress or strain, or 
net vous shock, not normally incident to the employment, is considered to be 
an accidental ’ cause of any resultant injury. 

Cardiac disasters which occur in industry usually befall workmen already 
subject to heart disease. To establish a compensable claim they must neces- 
sarily prove that the condition was substantially accelerated or aggravated by 
an accident arising out of and in the course of employment. If the employed 
workman suffers cardiac damage while performing ordinary tasks involving 
no more than usual stress and strain, the claim for compensation will fail 
for inability to prove “accidental injury.” 


tive the P r ?P er measure of an actor’s legal duty to idiosyncratic or hypersensi- 

Jr Psv^at olf S? 1 ™, H C, and Smith H W.: Traumatic neuroses in court, Am. 
tions to in5uVv 9 ^H X H“ X (SeP A -0 n- } ; a1 / 0 ’ C ° bb - S -, and Smith, H. W. : Relation of emo- 
1943, xviii J (Aug ) d d ase: A cal1 for forenslc psychosomatic medicine, Ann. Int. Med., 
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Example 1 : Blacksmith with chronic myocarditis suffered fatal coronary occlusion 
while shoeing horse; held (3-2 decision), reversing Board’s award of compensation, 
that proof was lacking of sudden or extreme exertion and hence the injury was not 
“accidental.” 

La Fountain v. La Fountain, 21 N.Y.S.(2d) 193, 259 App. Div. 3095 (1940). 

Example 2: A 58 year old warehouse laborer, who had long suffered from coro- 
nary sclerosis, was performing his accustomed task of pushing a truck over a slight 
elevation when he suffered a heart attack which totally and permanently disabled him. 
Held, vacating award of compensation and reversing Board and lower courts: The 
injury occurred in the normal performance of employment and there was no “acci- 
dent.” 

Crispin v. Leedom & Worrall Co., 341 Pa. 325, 19 A. (2d) 400 (1941). 

Example 3: Fireman suffering from preexisting heart disease fought a fire in 
smoke and fumes for three hours and subsequently developed coronary thrombosis; 
held, vacating award of compensation and reversing Board and lower courts: Aside 
from question of causation, fighting fire is an ordinary incident of a fireman’s em- 
ployment, and the claim for compensation must fail for want of any “accident.” 

Brown v. City of Omaha, 141 Neb. 587, 4 N.W.(2d) 564 (1942). 

Example 4: Where 56 year old laundry engineer suffering from preexisting 
heart disease, collapsed from coronary occlusion, after painting boiler, held : Lack of 
any “accident” makes the injury noncompensable. 

Siscoe v. Cooley (La.App.), 9 So. (2d) 313 (3942). 

The courts hold that if the heart disability is due to some unusual exer- 
tion, strain, or lifting which is foreign to the normal work done in that type 
of employment, the effort is extraordinary and so may be treated as an 
“accidental injury,” even though the exertion itself was intentionally made. 
This reflects perhaps somewhat of an extension of the concept of accident, 
but liberal construction of the compensation laws has resulted in these “over- 
exertion” cases being treated in the same way as accidental falls or other un- 
expected mishaps. 

Example 1 : Carpenter with preexisting heart disease collapsed and died after 
unusual exertions, on a very hot day, in carrying heavy pieces of lumber a block and 
a half, then up to a scaffold 18 or 20 feet above the ground. Held : A compensable 
accident 

” Schneider v. Haerter, 119 N.J.Law, 548, 197 A. 281 (1938). 

Example 2: Collapse and death of workman suffering from preexisting heart 
disease, was a compensable “accident” where episode followed muscular exertion in 
using a heavy sledge hammer rather than the customary pick and shovel. 

Bergagna v. Dept, of Labor and Industries, 193 Wash. 263, 91 P. (2d) 551 (1939). 

Example 3 : Fireman, who had preexisting heart disease, sustained injury from 
carrying at one time three 27 pound tarpaulins up four flights of a burning hotel. 
Held: The injury was a compensable “accident” as the exertion was much greater 
than the usual or customary strains characteristic of his employment. 

Brown v. Minneapolis Board of Fire Underwriters, 210 Minn. 529, 299 N.W. 14 
(1941). 

Example 4: Excessive exertion by 68 year old policeman in effecting arrest 
caused his death from preexisting myocarditis ; held : A compensable “accident.” 

Green v. City of Bennettsville, 197 S.C. 313, 15 S.E. (2d) 334 (1941). 

Example 5: Sixty -three year old janitor, not shown to have been subject to pre- 
existing cardiac disease, died suddenly from acute dilation of heart following unusual 
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exertion from extra work and longer hours moving furniture and stoking furnace in 
preparation for an entertainment. Held: A compensable “accident.” 

Fittro v. Industrial Commission, 3 77 111. 532, 37 N.E.(2d) 161 (1941). 

(3) War risk insurance: The veteran must prove that he suffered a 
service-connected total and permanent disability before his policy lapsed for 
non-payment of premiums. It is not enough that he then had a partial 
disability which later became total and permanent. The courts do hold, 
however, that medical history subsequent to lapse of the policy is admissible 
evidence to show that in fact the assured was actually totally and perma- 
nently disabled when the policy lapsed. This is very helpful in psychiatric 
conditions where early stages of schizophrenia may be mistaken for a transi- 
ent neurosis. Cardiac cases were comparatively infrequent in the war risk 
series after the last war, and because of careful screening by pre-induction 
medical examinations, they will probably be relatively infrequent after the 
present war. 

(4) Life, health and accident insurance: If the assured, before applying 
for his policy, was suffering from heart disease and knowingly concealed 
this fact, the insurer may cancel the policy on the ground of breach of war- 
ranty or fraud, tendering back any premiums already paid. If the heart dis- 
ease develops subsequent to the date of taking out the policy, from any cause 
whatsoever, the assured will be entitled to payment of benefits as provided 
by the terms of the policy. Here the main question which will arise for 
medical consideration will be whether the assured actually has heart disease, 
and whether it prevents his earning a living. 3 In this connection the doctor 
obviously must take into account the nature of the work for which the as- 
sured has training and experience, and on the basis of gainful employment 
thus open to the individual, say whether his cardiac condition will permit his 
working full or part time, or whether he has become totally and permanently 
disabled. 

Many policies carry double indemnity provisions in case death occurs as 
a result of accidental means exclusive of disease. In such cases (in contrast 
to Workmen’s Compensation cases), the accidental injury must have been the 
sole cause of the disability or death, and if preexisting disease is a contribu- 

3 In 1937, a number of lawyers, doctors and laymen were brought to trial in the Federal 
district court _ of New York City for participating in a giant conspiracy to obtain payments 
on disability insurance by feigning heart disease. The modus operandi was quite interesting. 
Financially embarrassed policy holders, located and secured as clients by “runners,” were 
coached by doctors and lawyers in the symptoms of heart disorder (particularly angina 
pectoris and coronary thrombosis) , so that they could give impressive histories to unsuspecting 
general physicians. Some policy holders would simulate cardiac collapse in public places in 
order to be sent to hospital. Oftentimes the medical record was built up further prior to 
making claim by sending the cooperative policy holder for an electrocardiogram immediately 
alter his heart action had been deranged by administering digitalis or other drugs. This 
scheme succeeded for several years, involved life policies amounting to more than ten million 

'T s T\, rty d ! ff< : r ent companies, and resulted in payments and cash settlements of several 
boldness anT recklessne rS ’ bef ° re the cons P irators became incriminated through increasing 

1943 H xviiF’i?4 R: The fraudulent use of digitalis to simulate heart disease, Ann. Int. Med., 
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tory cause the case falls outside the risk insured. If it can be shown that a 
preexisting disease had become dormant but was excited into activity by the 
accident, most courts hold the accident to be, the efficient cause of the dis- 
ability and allow recovery of benefits. Many persons have been able to 
recover under accident insurance policies on this theory of arrested, or in- 
active preexisting disease, exacerbated by accidental injury, and it makes no 
difference that the effect of the previous pathological process was to leave 
a weakened constitution more vulnerable to trauma. 

Example 1 : Accident insurance : No recovery of benefits possible where preexist- 
ing disease zvas a substantial cause of death; electrocardiograms used to prove pro- 
gressive preexisting disease. 

Action for death of an insured fireman, under an accident insurance policy which 
provided for payment of $2,000 to the beneficiary when the member “shall through 
external, violent and accidental means receive bodily injuries which shall independently 
of all other causes result ... in the death of the member.” 

A 46 year old fireman was hospitalized on April 23, 1936, following a severe 
attack of angina pectoris. He drew disability benefits until June 24, 1936, when he 
returned to work, and electrocardiograms showed coronary thrombosis. On Novem- 
ber 1, 1936, after lifting a ladder at a fire and lowering it to get under obstructing 
wires, he left the fire and was presently found dead on the running board of the fire 
truck. A jury found the death was accidental and returned a verdict for $2,000 in 
favor of the beneficiary of the accident policy. Medical evidence, including autopsy, 
showed that the assured died of angina pectoris, “a progressive and permanent dis- 
ease in which attacks are provoked by emotion, excitement or physical exertion.” 

Held, on appeal : There could be no recovery for accidental death, for the angina 
pectoris was at least a concurring cause of the death. 

Schroeder v. Police and Firemen’s Ins. Ass’n, 300 111. App. 375, 21 N.E. (2d) 
16 (1939). 

Example 2: Accident insurance: Strenuous efforts in loading wild horse, leading 
to symptoms of coronary thrombosis, from which assured had not previously suffered, 
was the accidental and sole cause of the subsequent death. 

X, an apparently healthy 50 year old employee of a land company, on July 23, 
1938, undertook to load a wild horse into a truck. He worked and struggled with the 
horse for about two hours, and at times was dragged around by the horse. The 
exertion was so strenuous that X, the insured, was completely exhausted at the end of 
the struggle, complained of being tired, and when he went home declared that he was 
sick and went to bed. X had no supper that evening and he complained of pain in 
the region of the heart and in his left arm. He was nauseated and troubled with 
shortness of breath and sleeplessness. He remained in bed the next day, and there- 
after was up and about, but unable to undertake any substantial work, and on August 
16, 1938, he died of coronary thrombosis which doctors imputed to the tussle with the 
horse. 

The beneficiary of an accident insurance policy carried by X sought to recover 
death benefits of $2,000 payable “If the Insured shall through accidental means, sus- 
tain bodily injuries as described in the Insuring Clause, which shall, independently and 
exclusively of disease, and all other causes, immediately, continuously and wholly dis- 
able the Insured from the date of the accident and result in death within 13 weeks.” 

Verdict and judgment for P for $2,000. Held, on appeal : Affirmed. 

Jacobson v. Mutual Ben. Health & Accident Ass’n, 70 N.D. 566, 296 N.W. 545 
(1941). 
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II. Nature of the Stimulus and Proof of Cause-Effect 

Relationship 


It is an aid to the development of criteria in Scientific Proof, and con- 
ducive to better thinking, if we analyze cause-effect relationships in terms of 
mechanisms of injury. One phase of this process is to classify stimuli. 
The alleged injurious stimuli relied upon in legal claims for cardiac dis- 
ability fall into four main groups : 

(1) Direct trauma to the heart, including heavy impact injuries to the 
overlying thorax. 

(2) Indirect trauma due to excessive demands made upon an impaired 
heart, usually consisting of some extraordinary lifting or straining, which 
could not be regarded as a normal task in that line of employment. This 
group includes, also, peripheral trauma at a locus so far removed from the 
heart that any effects on that organ are secondary. 

(3) Exposure of the heart to noxious agents carried in the blood stream, 
such as carbon monoxide or other poisons. 

(4) Injuries ascribed to what we may call psychosomatic stimuli, con- 
sisting of nervous shock without substantial impact, or of emotional upset, 
or of other psychic disturbances. 


Effect of immediacy of cardiac injury on problem of proof; use of elec- 
trocardiograms as “ completion evidence ” to clarify existence of cause-effect 
relationship where stimulus is far removed in time from alleged conse- 
quential injury to heart: 


Inspection of the law cases shows that a goodly portion of cardiac 
claims involve some specific stress or strain out of the ordinary, followed by 
speedy collapse of the workman. If the subject dies within seconds or 
minutes thereafter, the cause-effect relationship is more easily established. 
Time does not permit the making of electrocardiograms and the need for 
their use is not so pressing. 

If, on the other hand, the collapse at work is followed by a period of 
weeks or months before the appearance of the final injury imputed to the 
stimulus, very serious problems of proof arise. In the first place, one who 
is subject to preexisting heart disease has independent grounds for suffering 
injury, for cardiac decompensation may occur, particularly in far advanced 
cases, as a result of extraneous circumstances and even spontaneously. This 
time gap between stimulus and alleged response more than once has caused 
courts to deny compensation on the ground that proof of causation was 
speculative or conjectural. 4 It is in these cases where a long time interval 


179 S wkn fc v - Powels Tillery Steam Co., Ltd. (Eng. 1911), 1 K.B. 988, 4 B.W.C.C. 
tA. a 6Z year old colliery worker, became sick at work ten minutes after finishing 
i C „ exer j: 10n c s . ln pushing empty tramcars and died that night of angina pectoris. Held, 
vnS!! il "’ ard h blnce tlle med,cal evidence showed that angina pectoris attacks may be pro- 
nronf causes, and the -claimant did not rebut the possible operation of these, the 

ml ml • 0 " j°,° conjectural to permit a recovery of benefits. Timely electrocardio- 

Lbigliitj of Mion ) 7 aftCr symptoms a PP eared - would have helped to resolve this 
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elapses between stimulus and alleged response that the electrocardiogram can 
render signal aid in man}' cases by providing what we call "completion evi- 
dence.” By this we mean that the electrocardiogram may produce objective 
evidence immediately after the collapse and at intervals thereafter which will 
he of value in helping to prove or disprove the fact and continuity of causa- 
tion. This application of the electrocardiogram involves the supplying of 
"bridging evidence” to fill in what may he a silent or ambiguous period be- 
tween collapse at work and a subsequent final cardiac damage far removed 
in point of time. 5 It would therefore seem wise that all workmen who 
collapse in the course of their employment he hospitalized, and that initial 
and interval electrocardiograms he made. This can he done without risk of 
injury to the sick workman. These post-accident records are properly ad- 
missible in evidence, even though there he no pre-traumatic electrocardio- 
grams for comparison. The post-accident electrocardiograms, in cases 
where they have any probative value at all (see table 1), constitute some cir- 
cumstantial evidence, taken in conjunction with other examinations and 
findings, of the presence or absence of heart disorder. Clearly the strength 
of the electrocardiogram evidence is increased if pre-accident electrocardio- 
grams are available to show condition of the heart prior to the alleged injury. 
Every workman who is to be employed for heavy labor should have such an 
electrocardiographic tracing made as a part of the medical examination at 
the time he is hired. This would involve no great expense and would serve 
to secure justice to both employer and employee. It may be that labor unions 
will need to espouse the systematic taking of electrocardiographic tracings 
in hospitals following collapse at work. 

The physician as expert witness: Opinions based on personal knozvledgc 
of case and opinions based on hypothetical questions: 

In the usual medico-legal case, the physician will be asked whether the 
described stimulus, in light of all available facts, was a probable substantial 
cause of cardiac disability or symptoms. He may also be asked to appraise 
the disability in terms of its restrictive effect on occupational and personal 
pursuits, and to give a prognosis as well as diagnosis. 

The physician must approach his task of explaining and elucidating these 
problems with a realization of the grave responsibility which is his. He 
must refrain from testifying if he feels the subject is beyond his professional 
attainments ; he must take properly into account the opinions held by leading 
cardiologists; he must avoid the naive error of assuming that disability 

5 This “completion use” of the electrocardiogram is strikingly illustrated in Brown v. 
City of Omaha, 141 Neb. 587, 4 N.W.(2d) 564 (1942). Plaintiff, a fireman, afflicted with 
preexisting heart disease, filed claim for total and permanent disability. He alleged^ that 
his disabling coronary occlusion or thrombosis was an accidental injury received in fighting a 
basement fire for three hours on September 28, 1939, in the midst of dense smoke and fumes. 
Electrocardiograms made thereafter and up through November 29, 1939, showed that P had 
not yet developed coronary thrombosis. An electrocardiogram made on November 30 and 
December 1, 1939, furnished conclusive evidence of disabling coronary thrombosis. In view 
of this evidence, the Supreme Court of Nebraska held that the fire-fighting clearly was not 
a cause of the thrombosis and vacated an award made by the Board and affirmed by the 
lower court. 
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which follows an accident is necessarily caused by it; and he must present 
his findings and opinions in a simple, clear way understandable by a, court 
and jury not likely to be accustomed to medical terms. 0 

Physicians testify as experts in two possible ways. If they have gained 
first hand knowledge of the facts of the case, the attorney will use the direct 
question and answer method to elicit this information and any final opinions 
deduced from it. It may happen that the expert has never seen or examined 
the subject whose grievance is the basis of litigation. In that event all ma- 
terial facts supported by competent testimony of others may be summarized 
in a hypothetical question addressed to the expert to evoke his expert opin- 
ion. If the doctor has been called to treat the patient, courts in most 
American states will permit him to relate symptoms which the patient de- 
scribed, even though such utterances of a third person fall within the tech- 
nical definition of hearsay evidence. If, however, the doctor was called in 
only to examine the patient for purposes of testifying in court, most courts 
refuse to let the medical man testify as to the symptoms related by the 
claimant. This difficulty is not insurmountable; it can be met by the 
lawyer’s putting the patient on the witness stand and having him relate his 
symptoms, and then incorporating the symptoms in a hypothetical question 
addressed to the doctor. This device makes it clear to the jury that the 
doctor has had to accept the patient’s honesty in relating the symptoms, and 
that, in so far as history goes, he is adopting the statements of the patient. 

III. Admissibility of Electrocardiograms as Evidence in Court 

(1) Physician tvho proposes to give an interpretation of an electro- 
cardiogram must have his expert qualifications established to satisfaction of 
the court on preliminary or so-called " voir dire ” examination. 

Since electrocardiographic tracings are not self-explanatory, but assume 
meaning only in connection with expert interpretation, they should not be 
allowed in evidence, nor should they be exhibited to the jury, without simul- 
taneous proffer of a competent expert to explain their meaning and sig- 
nificance in relation to an issue in the case. 7 

If a lawyer proposes to use any witness as an expert, he must first 
establish his qualifications to speak on the proposed subject. This he will 
do by asking preliminary questions designed to satisfy the court that the 
witness by virtue of professional training, experience and familiarity with 
the literature of his subject, has acquired special knowledge and competency 
not possessed by the layman. The attorney will quickly interrogate the wit- 

r 1,1 G ?! ie P ress ' n S nee< t in medico-legal work is to avoid ambiguous terms; in the cardiac 
neld this would include such ill defined diagnoses as endocarditis, myocarditis and acute 
dilatation. Courts should require pleadings to use accurate, specific terminology, for which 
see Nomenclature and Criteria for Diagnosis of Diseases of the Heart, 1940 (4th ed.), Am. 
Heart Assoc., N. Y. 

.£ b n Call v. City of Burley, 57 Ida. 58, 62 P(2d) 101 (1936), a personal injury case, a 

, in , roentgenogram of plaintiff’s pelvis was tendered without offer of any interpretation, 
11 „!?,„ C0U r, t ex , c ' uc! cd it on the ground that “the average layman would get no information 

. . . unless the alleged fracture is pointed out and explained to him.” 
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ness on such facts as his education, specialized training, experience, hospital 
affiliations and current practice. The general intent is not only to qualify 
the witness but to give him as much prestige and authority as his background 
deserves, and for that reason counsel usually goes further to inquire about 
important connections with learned societies, teaching and research activities, 
and particularly certification by specialized boards. 

The lawyer for the opposing party has a right to cross-examine the wit- 
ness to the end of showing that in fact he is not competent to appear as an 
expert witness. At the conclusion of the direct and cross-examination, the 
court will rule whether the witness is qualified as an expert or not, but this 
ruling may be reversed if during the course of trial it appears to the judge 
that the witness is in fact not qualified to give opinions on the subject in 
question. 

It would be very helpful to courts in determining whether witnesses are 
qualified as experts, if the medical profession would devise some system of 
certifying what topics the given practitioner is competent to speak on by 
virtue of his attainments and field of concentration. This need is particu- 
larly keen in a field such as electrocardiography, where it is dangerous to 
lay down categorical norms of interpretation and much abuse may creep in 
if unqualified persons are allowed to rest extravagant opinions on particular 
tracings . 8 

8 In future, many doubtful medico-legal claims involving the heart may be made on the 
basis of uncritical and extravagant use of the electrocardiogram if loose practices now cur- 
rent in the medical use of this diagnostic aid continue unabated. See Marvin, H. M. : Use 
and abuse of the electrocardiogram in medical practice, New England Jr. Med., 1942, ccxxvi, 
213-217. The author comments on the unquestioned value of electrocardiography in such 
conditions as irregularities of cardiac rhythm, involvement of the heart during the course of 
systemic diseases, acute myocardial infarction, digitalis intoxication, structural lesions and 
the various types of cardiac neuroses. He feels, however, that much harm is being done, 
in the new widespread use of the electrocardiogram, largely as a result of the general prac- 
titioner’s failure to recognize the following limitations on its value: 

(1) Changes in the ventricular complex, including its terminal portion, have no special 
significance, with the exception of changes associated with myocardial infarction; 

(2) The electrocardiogram hardly ever gives helpful information on the functional state 
of the heart, so that therapeutic questions of the amount of rest and action, and of the quantity 
of digitalis proper for the patient cannot be decided by the electrocardiogram ; 

(3) It is usually impossible to secure information about the prognosis from the 
electrocardiogram ; 

(4) The graphic records must be interpreted in light of clinical evidence; 

(5) Many physicians are making unjustified diagnoses of heart disease solely on 
strength of minor variations in the electrocardiographic curves ; these should never be ac- 
cepted in absence of supporting clinical evidence; 

(6) Misuse of the electrocardiogram is prevalent throughout the country; 

(7) The American Heart Association has received a flood of letters from leaders in the 
cardiovascular field, asking for some board to establish certification of those physicians who 
are competent to interpret electrocardiograms. The primary intent would be to curb the 
present misuse of the electrocardiogram in the practice of medicine itself. 

See, also, Willius, F. A.: A talk on certain prevailing fallacies in the application of 
clinical electrocardiography, Proc. Staff Meet., Mayo Clin., 1942, xvii, 137-140. The author 
attributes some of the main vices to: 

(1) Naive assumption that fixed norms of interpretation can be employed automatically; 

(2) Divorcement of electrocardiographic interpretation from clinical examination, re- 
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(2) Predicate which proponent must lay in order to have electrocardio- 
grams received in evidence. 

Whenever any special type of evidence is to be offered in court, certain 
preliminary steps must be taken to show that the apparatus and technic 
were adequate and trustworthy, and that the results tendered truly state the 
facts of the particular transaction. This is very important because errors, 
negligent or intentional, may creep in at many successive points in the 
acquisition of evidence, and it would be an imposition on courts if one who 
sought to use a species of evidence were not willing to vouch for its re- 
liability. 

In this process of “laying the predicate,” the physician will be called upon 
to testify : 


1. That the electrocardiograph machine was standard and adequate equip- 
ment in good working condition, and properly standardized.® 

2. That the electrodes and leads (Leads I, II, III, IV) were applied in the 
conventional manner and that the usually accepted technics were used in pro- 
curing the tracing. 

3. That the electrocardiographic tracings were made by the physician 
himself, or that they were made under his personal supervision and direction 
by a competent technician, and that he is willing to vouch for their ac- 
curacy. 10 

4. That the tracings were made on a sitting or recumbent patient whose 
heart action was not then affected by any exertion or drugs. The witness 
must be ready to affirm under oath that the electrocardiographic tracings are 


suiting in errors of omission and commission since the electrocardiogram alone is not an 
adequate form of cardiac study ; 

(3) Failure of medical schools to provide adequate instruction in electrocardiography. 


It goes without saying that this prevalent and growing misuse of the electrocardiogram 
is certain to be secondarily manifested in the courts of the land. The only safeguard is for 
courts to hold to the strictest standards of competency in testing a doctor’s fitness to give an 
expert opinion or interpretation based on the electrocardiogram. Here signal help could be 
lad from a proficiency certificate” issued by the medical profession to those who propose to 
appear as electrocardiographic experts in legal proceedings. See Smith, H. W. : Scientific 
prooi and relations of law and medicine, Ann. Int. Med., 1943, xviii, 450-491 ; Clinics, 1943, i, 


Vhen the electrocardiograph is properly standardized, a current of one millivolt will 
cause a deflection of the beam of the string shadow equal to one centimeter. 

,. . , the technician is available, ordinarily he should be called to court, unless counsel 
s lpulate m advance that the electrocardiograms to be used have been properly made and may 
e o ered in evidence by agreement without formality of laying a predicate. The technician 
s iou be charged with the duty of filling out a standard record each time an electrocardio- 
gram is made and this should show the name and address of the patient, the hour and date, 
1 si ion ot the patient, and presence of any significant circumstances such as taking of drugs 
or indulgence m exercise, etc. Such a record has three important uses : 


I* rna T be used by the technician to refresh his memory before testifying; 
entrv rnnHp ? a \l the techn,c L" » unavailable, the record may be admissible in evidence as an 
exception to The hearsTy^rule thus bringing the facts recorded within an established 

uroducin St - a - eS ’ t!le re< ? ord may be offered in evidence as a business entry without 
producing the technician, even though he is available locally. 
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free of artefacts and portray a true and accurate picture of heart action with- 
out distortion introduced by extraneous factors. S * * * * * 11 

5. That the tracing is identified as pertaining to the particular subject. 

6. That the tracings have been in his care or under his supervision from 
the time the pictures were made until they are offered in evidence. 


Proper practice is to offer the authenticated electrocardiogram in evi- 
dence before permitting any opinion to be given interpreting it. 

The electrocardiograms, so verified and vouched for as trustworthy, 
should be offered in evidence before any opinion is expressed upon them. 
The courts and workmen’s compensation commissions should refuse to per- 
mit opinion evidence as to electrocardiograms which are not first offered in 
evidence. 12 13 * This may be rested on a proper application of the best evi- 
dence rule. 18 The original tracing has primary value, whereas a mere 


11 See Ester, James W., and White, Paul D. : The distortion of the electrocardiogram by 
artefacts, Am. Heart Jr., 1929, iv, 296-304; Hartwell, A. S., Burrett, J. B., Graybiel, A., and 
White, P. D. : Effect of exercise and of four commonly used drugs on the normal human 
electrocardiogram, with particular reference to T-wave changes, Jr. Clin. Invest., 1942, xxi, 
409-417. 

In the New York conspiracy to procure payment of insurance disability benefits for 
simulated heart disease, policy holders were given moderate doses of digitalis. This was 
done prior to electrocardiographic examinations to be made by unwitting cardiologists. Some 
patients were even surreptitiously “dosed” while in hospital. In some cases the drug pro- 
duced only a flattening of the ST intervals. In others, varying degrees of auriculoventricular 
block occurred. Premature contractions were frequently produced and in a few instances 
actual inversions of the T-wave occurred. The net effect was to produce an electrocardio- 
graphic tracing suggestive of heart damage. ... 

One insurance company doctor, after reading an electrocardiographic tracing so^ produced, 
said : “If the patient is not taking digitalis, I would say that he is totally disabled. 

Another insurance company doctor said regarding electrocardiographic tracings sub- 
mitted in support of a different insurance claim “Since digitalis administration has been 
denied, it must be assumed that this record is associated with myocardial damage of coronary 

S Hedley, O. F. : The fraudulent use of digitalis to simulate heart disease, Ann. Int. Med., 
1943, xviii, 154. ... . 

12 X claimed workmen’s compensation for cardiac disability allegedly due to accidental 
injury suffered from exposure to carbon monoxide in a mine, but an arbitrator made an award 
for the employer, finding that X’s disability was due to chronic myocarditis. Dr. Y testified 
favorably to the employer, basing his opinion partially on electrocardiograms not produced 
in evidence, and the claimant, on this ground among others, sought to have the award set 
aside for misconduct of the arbitrator. 

Held: As in case of roentgen-ray plates, the electrocardiographic picture should be pro- 
duced before an expert opinion is given interpreting it, but since a Kansas statute provides that 
“the committee or arbitrator shall not be bound by technical grounds of procedure or evi- 
dence,” nor is erroneous admission of evidence mentioned in the statute describing what con- 
stitutes “serious misconduct,” this departure from proper practice is not a ground for setting 
aside the award. 

Lefebre v. The Western Coal and Mining Co., 131 Kan. 1, 289 P. 456 (1930). 

Electrocardiographic tracings are fully as complicated as roentgen-ray pictures, and the 
better view is that the latter must be offered in evidence before an expert opinion is given 
interpreting them. 

Marion v. Coon Construction Co., 216 N.Y. 178, 110 N.E. 444 (1915).- (Cited with 
approval in the Lefebre case, supra.) 

Neill v. Fidelity M. L. Ins. Co., 119 W.Va. 694, 195 S:E. 860 (1938). A less desirable 
rule is that the physician, on direct examination, may give his opinion based on interpretation 
of roentgen-ray plates without simultaneously producing them, and that the opponent, on 
cross-examination, may require their production. Sullivan v. Minneapolis, St. P. & S. S. M. 

R. Co., 55 N.D. 353, 213 N.W. 841 (1927). 

13 The court in the Lefebre case, supra, seemed to consider the vice of non-production of 

the electrocardiographic tracing to be an infraction of the hearsay rule. This analysis hardly 



LEGAL ASPECTS OF HEART DISEASE AND ELECTROCARDIOGRAM 93 


description of it involves inferior secondary evidence and a conclusion of 
the interpreter, which independent experts and opposing counsel cannot 
reasonably test or cross-examine unless they have opportunity for inspection. 

Electrocardiograms are taken directly on photographic paper, so that 
there are no negatives to be produced at the trial. This 'practice minimizes 
likelihood of fraudulent retouching or alteration of tracings. As an addi- 
tional safeguard, the court should require at least 4 to 6 inches of each lead 
to be offered in evidence. This would afford several repetitions of each 
given configuration, thus minimizing still further any slight risk of artefacts 
or intentional distortion. 


IV. Persuasive and Probative Value of Electrocardiograms 


It is a fact well known to trial lawyers that visual or demonstrative evi- 
dence has a strong persuasive appeal for lay jurors. The reasons for this 
are various : the immediacy of demonstration through the eye, the avoidance 
of ambiguity and abstruse presentation, and the dramatic appeal, all con- 
tribute to this phenomenon. 14 

It is by no means certain that electrocardiograms will enjoy the same 
degree of jury appeal as some other species of demonstrative evidence. This 
is because the tracings are too complicated to be understood by the lay juror, 
and he can only accept the expert’s interpretation. In some jurors this may 
arouse a sense of antagonism and a reluctance to give the electrocardio- 
graphic evidence the acceptance one might expect. These complications, 
however, are somewhat counterbalanced by the strong logical appeal, as the 
juror is bound to realize that a visible record made at the time “tends to pin 
things down’’ more completely than the distant recollection of an auditory 
experience. 

From the standpoint of probative value it is obvious that electrocardio- 
grams in their proper sphere are of great value because they substitute ob- 
jective demonstration of a uniform character for variable subjective impres- 
sions. Furthermore, the tracing provides a permanent record and eliminates 
dangers which attend reliance on memory in the giving of testimony. 

All of us know from personal experience that there are few, if any, ab- 
solute facts. One of the pitfalls in proving anything is to dispose of alter- 
native inferences which might be drawn from a body of evidence and lead 
to utterly different conclusions. In this respect, proof in law and science are 
no different. Whenever a physician is to testify in court regarding electro- 


fits in with the customary and historical concept of the hearsay rule as a prohibition aeainst 
„ShE °4 V l rba * te ?t™ony.of a third person not present in court. P That Te vice is 
an onininn mf * ie be , st evldenc ?> ls shown by the decisions which permit a doctor to give 
that the picture is r °lost gen ' ray PICtUre ’ Wlth ° Ut producing the latter « Proof first be o hired 

v td A v- McLean, Finch v. McLean, 103 N.J.Eq. 537, 138 Atl. 119 (1927) ■ 

Vale v Campbell, 123 Or. 632, 263 Pac. 400'(1928). K } ’ 

li, 537. mi ’’ ' " ‘ : Components of proof in legal proceedings, Yale Law Journal, 1942, 
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cardiograms, he must acquaint himself and his lawyer with the diverse con- 
ditions which might produce the same or a substantially similar electrocardio- 
graphic tracing. We cannot undertake here to give the electrocardiographic 
differential diagnosis on every conceivable medico-legal condition. But in 
the trial of a particular case, the expert witness must be prepared to do so. 
If he is called by the plaintiff he will want to do this to satisfy himself and 
the court that his diagnosis and consequent prognosis are trustworthy and 
probably correct, rather than conjectural. If he is advising the defense, he 
will expect the opposing witness to be held to the same scientific differential 
routine. 

V. The Value and Shortcomings of Electrocardiography 

The electrocardiogram may yield objective information, not obtainable 
by any other means during life, on three aspects of heart disease: 

(1) It may give direct proof of the presence, location and type of an 
abnormal rhythm, even if no demonstrable changes are evident at post 
mortem. 

(2) It may give direct evidence of the presence of damage to the heart 
muscle. 

(3) It may yield indirect confirmatory or illustrative evidence of the 
presence of certain types of pathologic lesions or the action of certain etiologi- 
cal agents. This is true because some types of cardiac lesions (valvular, 
myocardial, pericardial or vascular) are frequently associated with certain 
electrocardiographic patterns, (e.g. left axis deviation in hypertension or 
aortic valvular disease) and some etiological agents are likely to result in 
specific types of cardiac disease (e.g. RS-T interval and T-wave changes in 
carbon monoxide poisoning or myocardial infarction). 

The' electrocardiogram, therefore, if positive, can be used to demonstrate 
that cardiac damage actually exists and in many instances it may yield con- 
firmatory evidence concerning the type of damage. If electrocardiograms 
are taken at appropriate times (preferably before and at frequent intervals 
after the injury), they may show objectively that cardiac damage occurred 
following that injury and perhaps that the type of damage sustained was the 
type likely to result from that specific form of injury. Furthermore, it may 
be possible to infer that the type of cardiac damage illustrated by the electro- 
cardiogram may, under certain conditions, result in cardiac symptoms or 
disability. 

On the other hand, it is important to realize that it is impossible to state 
from the tracing alone that the alleged injury and nothing else resulted in 
the cardiac damage; or that the damage evidenced in the tracing necessarily 
resulted in cardiac symptoms or incapacity; or, where the electrocardiogram 
is normal, that cardiac damage or symptoms do not exist. This is true 
because most electrocardiographic abnormalities can occur in several different 
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cardiac conditions; furthermore, an abnormal electrocardiogram does not 
necessarily mean poor cardiac function ; and, also, cardiac damage does not 
necessarily show itself in the electrocardiogram. It must be pointed out, 
also, that medical opinion is divided as to the causal relationships between 
certain types of stimuli (trauma not involving the chest wall, physical over- 
exertion, fatigue’ emotion, etc.) and cardiac damage or poor function. 

VI. Use of the Electrocardiogram as Evidence 

In general, it is unwise to rest the diagnosis of a heart condition on the 
electrocardiogram alone, but, rather, the tracing should be utilized as part of 
the total available clinical evidence. The electrocardiogram can be used to 
obtain objective confirmation or illustration in regard to specific cardiac 
problems, but since most electrocardiographic abnormalities can occur in 
several different cardiac conditions, and since cardiac damage does not neces- 
sarily result in electrocardiographic abnormality, the significance of the elec- 
trocardiogram in the specific instance must be interpreted by properly trained 
and experienced individuals. 

It is obvious that the main use of the electrocardiogram is to present 
objective confirmation of the presence of heart damage, and the time rela- 
tionship between the alleged injury and the development of the cardiac dam- 
age. This usually requires interpretation or opinion of the specific electro- 
cardiogram in relation to the specific cardiac problem. 

It is evident that the electrocardiogram does not have the same probative 
value in all instances. In general we may divide the applications of the 
electrocardiogram into four classes ranging from high probative value in 
establishing heart condition -to absence of probative value. The several 
classes of heart conditions which conceivably may confront the examiner 
are presented in table 1. 


Table I 


The Relative Importance of the Electrocardiogram in the Diagnosis of Heart Disease 


Etiology 

Congenital III 
Rheumatic III 
Syphilitic III 
Arteriosclerotic II 
Hypertensive II 
Asthmatic .II 
Thyrotoxic III 
Pneumonic III 
Diphtheritic III 


Pathology 

Developmental Defects III 
Valvular Damage III 
Arterial Damage III 
Muscular Damage 

A. Degeneration or destruction 
of the myocardium II 

B. Relative myocardial weak- 
ness (especially in a heart al- 
ready damaged) IV 


Toxic II 
Traumatic II 


Pericardial Damage II 
Abnormal Rhythm I 


Function 

Congestive Failure IV 
Cardiac Asthma IV 
Angina Pectoris IV 
Limitation of Activity IV 
Causes of increase of cardiac 
symptoms: 

Increase in pathologic lesions 
IV 

Increase in work IV 
Abnormal rhythm I 
Bacterial Endocarditis IV 


I. 

II. 

III. 

IV. 


Diagnosis may be made by the electrocardiogram alone (see text). 
evidence USUa Y ’ ° r frequently > is confirmed or corroborated by electrocardiographic 

Diagnosis j he electrocardiogram under some circumstances, 

gnosis is not helped by the electrocardiogram. 
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1. Instances where the diagnosis way be made by the electrocardiogram 
alone. Here the evidence has its highest probative value, and on occasion 
nia y be entitled to conclusive effect, as against contradictory findings made 
by less reliable methods. These cases include the arrhythmias, or departures 
from normal rhythm in the heart beat. 

In many of these instances the diagnosis cannot be made without positive 
electrocardiographic evidence, and in most cases the diagnosis can be made 
by the electrocardiogram alone, even without clinical examination of the 
patient. The electrocardiogram, however, usually tells little about the cause 
of the arrhythmia or the amount of disability resulting from it. Its value, 
therefore, consists in providing objective demonstration that abnormal heart 
action has occurred. The circumstantial value of this evidence clearly is 
enhanced if a person who attributes heart disorder to accidental injury can 
produce pre-traumatic electrocardiographic tracings showing that the rhythm 
of the heart was normal prior to the alleged incident. 

2. Instances where the clinical diagnosis may be confirmed by electro- 
cardiographic evidence. This group includes conditions where changes in 
the heart muscle occur due to hardening of the arteries, high blood pressure, 
chronic asthma, poisoning, forceful injury, or progression of underlying 
disease. 15 In this group the typical textbook picture of the clinical condition 
usually includes a typical electrocardiographic picture. A positive electro- 
cardiogram, therefore, is important objective corroborative evidence of the 
existence of the clinical condition. The electrocardiographic picture, how- 
ever, may not be specific for the condition under discussion, and therefore, the 
tracings must be interpreted as part of the entire picture. A normal electro- 
cardiogram, as we have mentioned, does not necessarily disprove the existence 
of damage. Failure to obtain adequate electrocardiographic studies of such 
cases suggests incomplete study unless there are extenuating circumstances. 

3. Instances where the cardiac diagnosis may be aided indirectly by elec- 
trocardiographic evidence. In this third category (table 1, III), the condi- 
tions themselves are not identifiable by a characteristic electrocardiographic 
pattern, but they may result in various types of cardiac abnormalities which 
do have characteristic electrocardiograms. For example, rheumatic stenosis 
of the mitral valve may be associated with the electrocardiographic picture of 
right axis deviation, whereas disease of the aortic valve may be associated 
with the picture of left axis deviation. Here again a normal electrocardio- 
gram does not disprove the existence of pathologic lesions. 

4. Instances where the electrocardiogram throws no light on the specific 
cardiac problem. This group is of considerable importance for it deals with 
the impairment of cardiac function or disability for which compensation is 
sought. 

15 Some leading major works on electrocardiography are: Pardee, Clinical aspects of the 
electrocardiogram, 1941, 4th Ed., Paul B. Hoeber, New York; Graybiel and White, Electro- 
cardiography in practice, 1941, W. B. Saunders, Philadelphia; Katz, Electrocardiography, 
1941, Lea & Febiger, Philadelphia; Katz, Exercises in electrocardiography, 1941, Lea & 
Febiger, Philadelphia. 
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On the basis of available knowledge, it is possible to make certain sug- 
gestions concerning the use of the electrocardiogram as evidence of the state 
of the heart. 

Since the electrocardiogram should be used only in relation to the entire 
clinical picture as developed by well rounded examination of the heart, it is 
wise to look askance at any testimony in which the electrocardiogram is re- 
lied upon as sole proof of the presence of symptoms or disability. This is 
true because a positive or abnormal electrocardiogram merely demonstrates 
the presence of cardiac abnormalities, and these may or may not result in 
symptoms or disability. We continue to stress this point because. of the evi- 
dent danger that courts might be led erroneously to accept an abnormal 
tracing, alone, as adequate proof of a major cardiac disability due to an al- 
leged injury. 

The following actual problems of cardiac disability coming before courts 
and workmen’s compensation commissions illustrate type situations where 
electrocardiographic evidence might be of value. 

Group I : Direct trauma to the heart, including heavy impact injuries to 
the overlying thorax. 

It is generally accepted that direct injury to the heart or chest wall may 
result in damage to the heart . 10 Such damage will show itself in symptoms 
or signs of heart disease or dysfunction. Electrocardiograms may yield 
objective proof of the existence or development of cardiac damage following 
injury. The importance of taking such tracings at intervals appropriate to 
show the time relationships between the traumatic injury and the cardiac 
damage is evident. 


Case 1: Workmen’s compensation insurance: alleged death from pericarditis , 17 


10 Master, A. M., Dack, S., and Jaffe, H. L. : The relation of effort and trauma to acute 
coronary occlusion, Indust. Med., 1940, ix, 359-364 ; Warburg, E. : Subacute and chronic peri- 
cardial and myocardial lesions due to non-penetrating traumatic injuries, 1938, Oxford Univ. 
Press, New York; Boas, Ernst P. : Angina pectoris and cardiac infarction from trauma or 
unusual effort, with a consideration of certain medicolegal aspects, Jr. Am. Med. Assoc., 1939, 
cxii, 1887-1892. 

17 The necessity for ‘‘education” of the lay jury and court in the medical problems in- 
volved is obvious in each instance. The description below is not meant to be a complete dis- 
cussion of pericarditis, but rather a presentation of those aspects necessary for better under- 
standing of the role of the electrocardiogram in such cases. 

Pericarditis (inflammation of the outer surface of the heart) may be caused by local in- 
fection (pneumonia, tuberculosis, rheumatic fever) ; reaction to the toxemia of kidney disease 
(uremia) ;. inflammation or damage to the heart (myocardial infarction); or direct injury 
with or without perforation of the chest wall. The diagnosis is based on : 

(1) The finding of specific signs, especially a “friction rub” (a rough, grating, redupli- 
cated sound synchronous with cardiac contraction and relaxation). This is usually accom- 
panied by symptoms of heart damage (pain, rapid heart rate, etc.) plus signs of inflammation 
(fever, elevated white. blood cell count, elevated sedimentation rate, etc.). 

(2) Objective evidence in the electrocardiogram. 


The electrocardiographic picture may have one of three general forms : 

. , G) A characteristic upward sloping of the RS-T segment seen in any or all of the foe 

eads. I his progresses rapidly (within days) to temporary inversion of the T-wave fo' 
lowed rapidly (within days) by return to normal. 

(2) Progressive changes in the electrocardiogram, especially the RS-T segment c 
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X, a workman employed on a machine used to press copper bands around shells, 
fell on August 1, 1916, while carrying a load, and struck his chest on an iron lever. 
This caused pain and left a mark over his heart about five inches long. X received 
first aid treatment, and on being taken home that night went straight to bed complain- 
ing of pain in his left side and trouble in breathing. On the second day he came 
under care of physician Y, who testified that he found X suffering from pain in the 
left side of the chest in the region of the heart, with labored breathing, jerking when- 
ever he took a long breath. He also found X's heart was laboring and heard an 
“abnormal sound” of the heart, and he testified that X’s death in hospital on August 
8, 1916, was due to “pericarditis” caused by the accident. X’s past history showed no 
sickness except for a two week period a year previously, and he had worked steadily 
at general labor without any complaints about his heart or lungs. The employer in- 
sisted X did not die as a result of the accidental injury, but that his death was due to 
a disease, neither produced nor aggravated by such injury. Held : Death award made 
by Industrial Board affirmed. 

Bucyrus Co. v. Townsend, 65 Ind. App. 687, 117 N.E. 656 (1917). 

Comment: Was claimant suffering from cardiac disability? The plaintiff 
X obviously had cardiac damage as shown by the doctor’s findings on August 
2 and thereafter. The diagnosis in this instance rested on the clinical picture 
rather than on any tangible objective evidence. Properly dated and identi- 
fied electrocardiograms might have shown the characteristic RS-T segment 
or T-wave changes proving objectively that pericarditis or myocardial dam- 
age occurred immediately following the alleged injury. 

2. Did the cardiac disability cause claimant’s death? This cardiac dam- 
age was the cause of death. The electrocardiogram would give no specific 
information concerning the severity of the disease or prognosis of the in- 
dividual patient, but it is generally agreed that the outlook is not good for 
persons with the clinical and electrocardiographic picture associated with 
pericarditis, and death frequently results. 

3. Were cardiac disability and resultant death caused by an accident aris- 
ing out of and in the course of employment? The particular stimulus in this 
case was medically adequate to produce the injury. While it is true that 
other conditions might have the same electrocardiographic pattern, all the 
evidence proved that no other cause existed, and the blow on the chest was 
the actual cause. The electrocardiogram would give no evidence concerning 
the actual precipitating cause of the cardiac damage, but since the time of the 
accident was known and since medical attention was sought shortly thereafter, 
it would have been possible, by taking electrocardiograms at proper intervals, 
to show that in this particular instance the cardiac damage had the proper 
time relationship to all the relevant factual evidence, thus drawing all evi- 
dentiary data together faithfully into one mosaic. 

T-wave, other than the specific upward sloping of the RS-T segment. Obviously, io shoiv 
the changes outlined in (i) and (2) the tracings must be taken at the appropriate times. 

(3) A normal electrocardiogram with no changes. 

See Langendorf, R., and Goldberg, S.: The electrocardiogram in traumatic pericarditis. 
Am. Heart Jr., 1942, xxiv, 412-416. 

Vander Veer, J. B., and Norris, R. F. : The electrocardiographic changes in acute peri- 
carditis, Jr. Am. Med. Assoc., 1939, cxiii, 1483. 
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Case 2: Tort Case: Recovery of damages for heart block attributed to heavy im- 
pact injury of thorax negligently inflicted by another. 16 

A, owner of the ship Italy Maru, engaged in the lumber-carrying trade between 
west coast ports and Asiatic countries, hired B, a stevedore company, to load the vessel 
from railroad cars brought onto the docks. A also hired C, a middle-aged individual, 
to work between boat and car marking lots of lumber for their proper placement in 
the hold. Observe that C was not an employee of B ; furthermore, since part of his 
work was aboard ship he was subject to maritime law rather than to the Workmen’s 
Compensation Act of the State of Washington in respect to any injuries sustained. 

B, in operating a loading boom, negligently brought a heavy timber against C as 
he was standing in a proper place on the railroad car. This serious injury occurred 
on February 11, 1922. The record does not show the interim medical history, but in 
the following November, C developed heart block, ventricular systole dropped to 32 
per minute, and C became subject to fainting spells, so that he could not safely walk 
the streets without an attendant. Medical testimony was offered that C was totally 
and permanently incapacitated for gainful employment and that the heart block “either 
could be caused, or, if latent, could be rendered acute by the injury.” A jury returned 
a verdict in favor of C against B, for $35,000, and on appeal judgment in this amount 
was affirmed. 

McEachran v. Rothschild & Co., 135 Wash. 260, 237 Pac. 711 (1925). 

Comment: Did a cardiac disability exist? It is evident that this work- 
man C had heart block and this resulted in disability. The electrocardiogram 
would have furnished objective proof of the occurrence of heart block, even 
if postmortem examination revealed little. Indirectly the electrocardiogram 
would have helped prove the existence of cardiac disability due to heart 
block, for the clinical characteristics and fatal outcome of this condition are 
well known. 

Was the cardiac disability caused by an accident arising out of and in the 
course of employment? This case illustrates the difficulties encountered 
when a long interval of time elapses between the alleged injurious stimulus 
and the alleged disabling result. Under such conditions every possible means 
of cardiac study should be used to prevent serious injustice to claimant or 
defendant. A single electrocardiogram would have been of little value in 
establishing a cause and effect relationship, for any abnormality observed 
might have antedated the injury, or might have resulted from natural aging 

18 Heart block is an abnormality of rhythm occurring physiologically when the usual 
rhythmical impulses which cause the heart to beat at the normal rate (about 72 beats per 
minute) are “blocked” or fail to stimulate the ventricles to contract. As a result, new im- 
pulses arise at a slower rate (about 30 to 40 per minute) from a new location. 

This slow rate tends to reduce cardiac output of blood to a level insufficient to maintain 
normal physical activity. Furthermore, it is not uncommon for the heart to cease beating 
entirely or to beat erratically and inefficiently; as a result, loss of consciousness, convulsions 
and frequently death may ensue. 

The- causes of heart block are several and include age (arteriosclerosis), infections 
(syphilis, rheumatic fever), tumors, myocardial infarction, and damage due to trauma. In 
the latter case the heart block is likely to occur soon after the trauma but may be delayed in 
its appearance. 

The electrocardiographic picture of heart block is typical and diagnostic. It consists of 
a complete dissociation between the usual impulses (P-waves) arising in the S-A node 
WJuch cause the heart .to beat at the normal rate), and the new ventricular impulses (QRS 
and I -waves) arising in the A— V node or ventricle (which beats at the slow rate). The 
electrocardiogram tells little about the reason that the heart block has developed. 
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processes during the course of the illness and unrelated to the injury. Re- 
peated interval electrocardiograms if obtained might, however, have shown 
the development of, or freedom from, interval cardiac damage. 

Group II: Indirect trauma, including peripheral injury. 

Such cases most commonly arise, as we have stated previously, in rela- 
tion to Workmen’s Compensation. The problem may also arise in tort 
cases where negligent or intentional acts cause peripheral injury culminat- 
ing in cardiac disability. 

Expert medical opinion will frequently disagree on the relationship be- 
tween such overexertion, fatigue or indirect trauma and cardiac damage, 
especially if there is an appreciable lapse of time between the alleged in- 
cident and the cardiac result. Obviously, all means available should be 
pressed into service to obtain all possible objective data relative to the cardiac 
condition. These considerations make advisable initial and interval elec- 
trocardiograms, and possibly also hospitalization, for all workers who col- 
lapse in the course of their employment or shortly thereafter. 

Case 3: Workmen’s compensation : angina pectoris and coronary thrombosis im- 
puted to excessive strain from long hours of clerical work, without traumatic injury} 9 

X, a 48 year old claim adjuster, subject to arteriosclerosis, worked progressively 
harder, day and night, for nine months. This was made necessary by the great in- 
crease in claims to be adjusted from about 100 per month (a full load for an adjuster) 
to about 250 per month. X became very fatigued by this excessive exertion. He also 
developed nervous strain as a result of constant complaints from his employer about 
slowness in settling claims. He became subject to frequent violent headaches, heart- 
burn and fatigue, and on April 28, 1934, allegedly suffered an attack of angina pectoris, 
followed on May 5, 1934, by a coronary thrombosis which totally incapacitated him. 
The employer vigorously contended that there was no “accidental injury” arising out 
of the employment. A doctor testified that “My opinion is that excessive work and 
strain induced a premature change in his coronary system.” He further testified that 
overwork, worry and emotional strain induced a spasm in a susceptible coronary artery 
and resulted in the disturbance of the vasomotor system bringing about angina pec- 
toris. A Compensation Commission made an award. Held, on appeal : Affirmed. 

™ Clinical Picture and Definition of Terms. According to present concepts, angina pec- 
toris (heart pang) occurs in persons whose arterial blood flow to the heart muscle (coronary 
circulation) is unable to respond adequately when additional blood is needed. When the 
supply of blood to the heart is inadequate for the demands of the heart muscle, a state of 
relative anoxemia (oxygen deficiency) results, and the patient experiences heart pain. The 
most common cause of such an inadequate coronary circulation is arteriosclerotic narrowing 
of the coronary arteries. The most common causes for precipitating attacks of angina 
pectoris are exercise and emotion. With cessation of the precipitating exercise or emotion, 
the discrepancy between demand and supply of blood ceases, the physico-chemical changes 
secondary to anoxemia reverse themselves, and the pain disappears. Under conditions of 
physical or emotional fatigue, attacks of angina pectoris may occur more frequently. 

If anoxemia persists for a sufficiently long period of time (due to. complete occlusion 
of a coronary artery or to prolonged angina pectoris), the physico-chemical changes become 
irreversible and permanent damage to the heart muscle occurs. This destruction of heart 
muscle is called myocardial infarction. Since it is due usually to coronary occlusion or 
coronary thrombosis, these terms are frequently used interchangeably. 

The electrocardiographic picture of myocardial infarction is quite typical. It consists in 
most cases of changes of the RS-T segments and T-waves progressive over days or weeks; 
in other instances, transient arrhythmias may indicate involvement of the ventricular muscle. 
Since these changes are transient and progressive, tracings should be taken soon after the 
onset of the illness and frequently thereafter. 
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The circumstances leading up to injury were equivalent to overexertion or excessive 
muscular strain in a day laborer, and the disability was therefore compensable as an 
“accidental injury.” 

Hoage v. Royal Indemnity Co. (Ct. of App. D.C.), 90 F.(2d) 387 (1937). 

Comment: Was the claimant suffering from myocardial infarction and 
angina pectoris? Because of the typical clinical and electrocardiographic 
picture of myocardial infarction there should be no difficulty in showing that 
this occurred. The problem is quite different in angina pectoris for here 
there may be no clinical or electrocardiographic evidence of heart disease, 
even though the condition is advanced and there is marked incapacity. 

Since angina pectoris is usually due to coronary arteriosclerosis, about 
one half of the patients may show one or more of the many electrocardio- 
graphic abnormalities seen in this condition, but about one fourth of the 
patients may show no evidence indicating heart damage . 20 Recently, at- 
tempts have been made to utilize the electrocardiogram during or after exer- 
cise or during generalized anoxemia (induced- by breathing an atmosphere 
poor in oxygen content) , as a test for the presence of coronary insufficiency. 
There is no uniformity of opinion, however, concerning the practical value 
of such studies. Levy et al . 21 and Masters et al . 22 believe that a positive 
result is of value, yet Riseman et al . 23 have shown that these changes are so 
rapidly progressive that tracings cannot be taken under conditions permitting 
comparison, and, furthermore, that the difference between the response of 
normal subjects and those with heart disease may be so slight that the test 
may be of little practical value in those borderline or controversial cases 
where further evidence is most needed. 

The problem of incapacity due to angina pectoris frequently raises prob- 
lems under clauses of insurance policies which promise benefits and waiver of 
premiums during disabilities. In those cases of alleged incapacity from 
angina pectoris where the insurance company has demanded electrocardio- 
grams and found them negative, this obviously is not proof positive of non- 
existence of that disease, and the inquiry will need be broadened to gather all 
lay and clinical evidence available concerning the nature of the complaint. 
If electrocardiograms are positive, the insurance company may be aided in 
coming to a more speedy recognition of the merits of the claim. It is 
interesting to note that electrocardiograms are becoming increasingly im- 
portant in the conduct of the insurance business, both in respect to appraising 

20 _ Riseman, J. E. F., and Brown, M. G. : An analysis of the diagnostic criteria of angina 
pectoris, Am. Heart Jr., 1937, xiv, 331. 

21 Levy, R. L., Bruenn, H. G., and Russell, N. G. : The use of electrocardiographic 
changes caused by induced anoxemia as a test for coronary insufficiency, Am. Jr. Med. Sci., 
1939, ccxli, 241 ; Patterson, J., Clark, T., and Levy, R. : A comparison of electrocardiographic 
changes observed during the anoxemic test on normal persons and on patients with coronary 
sclerosis, Am. Heart Jr., 1942, xxiii, 837. 

22 Masters, A. M., Friedman, R., and Dack, S. : The electrocardiogram after standard 
exercise as a functional test of the heart, Am. Heart Jr., 1942, xxiv, 777. 

23 Riseman, J. E. F., Waller, J. V., and Brown, M. G. : The electrocardiogram during at- 
tacks of angina pectoris, its characteristics and diagnostic significance, Am. Heart Jr., 1940, 
xix, 6o3. 
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the risk in regard to elderly or doubtful subjects applying for insurance, and 
in .determining the .merits of claims for benefits . 24 

To what extent , if any, did claimant’s heart condition disable him ? The 
incapacity due to heart disease is clear in this case from the clinical history. 
The electrocardiogram would throw little light directly on this or any other 
specific instance, although it is generally agreed that coronary thrombosis is 
frequently followed by incapacity for doing work which was possible previ- 
ously. 

Was cardiac disability caused by an accident arising out of and in course 
of employment ? It is generally agreed that attacks of angina pectoris in 
susceptible individuals are more common under conditions of fatigue, over- 
exertion or emotional strain. There is considerable difference of opinion as 
to the causal relationship between such stimuli and the precipitation of coro- 
nary thrombosis. Routine electrocardiograms throw no light on this prob- 
lem. In each instance, therefore, the final expert opinion must rest upon 
skilled and informed judgment applied to the whole mosaic of evidentiary 
data. 

Group III : Exposure of the heart to noxious agents carried in the blood 
stream, such as carbon monoxide or other poisons. 

Case 4: Workmen’s compensation insurance: death from endocarditis allegedly 
accelerated by inhaling carbon monoxide gas. 2r ’ 

X, an individual long: subject to endocarditis, was a repair man in an automobile 
shop. Early in 1920 he went to work in the test shed where a number of cars were 
being tested constantly with engines running. During his work in this test shed, from 
time to time he was affected by the gas and went outside for relief. In particular, 
upon June 4, June 14, and June 22, 1922, he had experienced this trouble. On June 14 
he left his place of work, went outside and was dizzy and faint. He was taken home, 
returned to work upon the 19th, worked about two days and on the 22nd again suffered 
from the effects of the gas or his heart trouble, and thereafter did not return to work. 

X died on October 4, 1924, of endocarditis. Claim was made for death benefits. The 
case had a protracted course before the Industrial Board and the New York courts, 
with an award finally being entered in favor of X’s legal representatives on the theory 
that accidental carbon monoxide poisoning operated to cause death by substantially 
accelerating preexisting endocarditis. The trial court found that: “The progressive 
and active condition of endocarditis, from which the deceased died on the 4th day of 
October, 1924, was naturally and unavoidably the result of the inhalation of carbon 
monoxide gas at his employer’s test shed on June 14, 1922. He had a preexisting 
condition of the heart and the disturbance caused by the toxemia, or poisoning, winch 
in this case was produced by the inhalation of the said carbon monoxide gas, super- 
imposed upon the deceased’s preexisting heart condition, caused degeneration of the 

24 Taylor, H. F. : The value of electrocardiography in medical underwriting, Proc. Assoc. 

Life Insur. Med. Dir. America, 1932, xviii, 165-201 ; Wilson, F. N. : Recent progress in elec- 
trocardiography and the interpretation of. borderline electrocardiograms, Proc. Assoc. Life 
Insur. Med. Dir. America, 1938, xxiv, 96-156. _ v 

25 Carbon Monoxide Poisoning and Electrocardiographic Evidence. Carbon monoxide 
poisoning results in impaired capacity of the corpuscles to transport oxygen, and the heart 
suffers from anoxemia. If the dosage of carbon monoxide be sufficient, heart damage will 
result, and this may be more extensive in the presence of a preexisting endocarditis, so as to 
warrant a professional opinion that the latter was substantially- aggravated by the accidental 
poisoning. A number of cases of cardiac damage through carbon monoxide poisoning have 
been arising in the workmen’s compensation field, and papers have been written devoted to 
specialized aspects of the electrocardiographic configurations one may expect to find. 
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deceased’s heart muscles and in turn deceased’s deatli from endocarditis. ...” A 
very strong contention was made that no definite date of- an “accident” had been 
proved, and that any effects of the carbon monoxide were at most transient and did' 
not accelerate the endocarditis. By a 3-2 decision, the New York Appellate Division 
affirmed the award. 

Reichard v. Franklin Manufacturing Co., 223 App.Div. 797, 228 N.Y.S. 17 
(1928), affirmed without opinion in 249 N.Y. 525, 164 N.E. 570. 

Comment: The electrocardiogram would give no direct evidence of the 
presence of endocarditis. The presence of carbon monoxide poisoning of 
the heart muscle would be shown objectively by the presence of progressive 
or permanent changes (especially in the RS-T segment and T-waves) similar 
to that seen in myocardial infarction . 26 

The electrocardiogram, therefore, if taken at the proper time, should 
provide objective evidence of carbon monoxide poisoning. The Reichard 
case is one of those where lack of a specific incident and long lapse of time 
between stimulus and final injury cause natural doubts to arise about causal 
connections. Electrocardiographic tracings made at once after the initial 
collapse and at intervals thereafter might well throw valuable light on the 
cause-effect relationships. 

Group IV : Injuries ascribed to psychosomatic stimuli, consisting of 
nervous shock without substantial impact, or other psychic factors. 

The stimulus would need to represent something more than the usual 
tensions of that type of employment to satisfy the legal definition of an 
“accident.” 

Case 5: Workmen’s compensation: Death attributed to acute dilation of heart 
from shock, excitement and overstrain caused by accidental breaking of steam pipe 
on crane operated by workman. 

Employee, X, a workman with preexisting heart disease, was operator of a re- 
volving steam crane mounted on a flat car and used for handling logs. A steam pipe 
which projected over the end broke. “A dense cloud of escaping steam immediately 
enveloped the decedent, who was in the cab. The boiler was carrying a capacity load 
of steam, and, fearful of an explosion, he attempted to pull the fire from under it. 
He had a weak heart, and it is claimed that because of the shock and excitement, due 
to the sudden escape of the steam and the fear of the explosion, he became physically 
unable to put out the fire. He called a fellow workman to assist him, then got out of 
the cab, and sat down on a log apparently much exhausted. In a few minutes he got 
into his automobile and drove home. After dinner he rested awhile before driving 
back to the place where he was employed. He remained there for a few minutes, then 
returned to his home. Arriving there he rested in bed for two hours. After he 
arose, he attempted to do some work in mending a chair, but complained of feeling 
‘done for.’ A few minutes later he dropped dead. This was about 4 o’clock in the 
afternoon. The accident happened at 11:30 a.m. A claim for compensation was 
made. The defendant denied liability on the ground that there was no accident and 
no injury and no causal connection whatever between decedent’s death and his em- 
ployment. On the hearing, the commission decided against this contention and filed 
an award for compensation in the sum of $14 per week for 300 weeks.” 

- G Stearns, W. H., Drinker, C. K., and Shaughnessy, T. J.: Changes found in 22 cases 
ot carbon monoxide poisoning, Am. Heart Jr., 1938, xv, 434-447. 
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No postmortem examination was made. N’s family physician gave it as his 
opinion that “The probability is that the final cause was acute dilation of the heart 
* brought on by overstress and overstrain and excitement.” 

Held, on appeal .* Award affirmed. The court stressed the shortness of the time 
interval separating stimulus and death, and the fact that X was constantly sick during 
that period. “The fact that he [X] had a previous disease of the heart, which may 
also have contributed to his death, is immaterial. The shock and excitement were 
concurring causes. It is not necessary that they should have been the sole, proximate 
cause.” 

Monk v. Charcoal Iron Co., 246 Mich. 193, 224 N.W. 354 (1929). 

Case 6: Tort case: Wrongful death action on behalf of guest against driver for 
negligently causing automobile accident which allegedly caused guest nervous shock 
and resultant heart failure. 

B, a 28 year old girl, was riding in the car of C when the latter negligently ran 
off the traveled highway and tipped over. B suffered various injuries, including 
nervous shock. Seventeen days later she died of “heart failure.” Her administrator 
sued C for wrongfully causing her death. All admitted that B had suffered from pre- 
existing heart disease, and defendant C maintained that her death was due solely to it 
and not to the accident. Plaintiff’s doctors testified that the nervous shock of the 
accident aggravated her heart condition and led to her death. No electrocardiograms 
were offered in evidence. Verdict and judgment in favor of B’s administrator for 
$2,800 was upheld on appeal. 

Albrecht v. Potthoff, 192 Minn. 557, 257 N.W. 377 (1934). 

Comment: Obviously it is difficult to establish a cause and effect relation- 
ship in such cases. The physiological mechanisms involved are many and 
will differ depending on the factors and the preexisting cardiac damage in- 
volved in each case. -In some instances, however, electrocardiograms may 
show definite progression of disease or new pathologic lesions following the 
emotional strain. 

At present, the best authenticated type of cardiac disaster due to psycho- 
somatic stimuli is an attack of angina pectoris precipitated by a sudden excess 
of emotion in one already subject to that disease. Provident and habitual 
taking of electrocardiographic tracings in cases of collapse following emo- 
tional stimuli may help elucidate any cause-effect relationships in respect to 
other cardiac conditions. 

Group V : Miscellaneous medico-legal uses of the electrocardiogram. 

A. The Electrocardiogram for Identification Purposes 

Sir Thomas Lewis first pointed out identifying properties of electro- 
cardiograms. He said : “The similarity between the electrocardiograms 
taken from the same subject on different days is so close, and the variations 
from subject to subject are so numerous (for it may be said that no two 
series of curves are ever identical), that a series of three leads from any 
subject would be sufficient to identify the subject in question amongst a con- 
siderable number of his fellows.” 27 

27 Lewis, T., and Gilder, M. D. D.: The human electrocardiogram: A preliminary in- 
vestigation of young male adults, to form a basis for pathological study, Philos. Trans. Roy. 
Soc. London, Series B, 1912, ccii, 351-376. See also Castellanos, I. : Personal identification 
by electrocardiography, Jr. Crim. Law and Criminol., 1932, xxiii, 356-360. 
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Any practical use of the electrocardiogram for identification purposes lias 
been limited by obvious deterrents. It calls for special apparatus, for a 
technical procedure, and for a skilled interpreter, and further difficulties are 
introduced by the fact that minor variations do occur in individual patterns 
from various causes, as we now know. The method would be expensive in 
money and time as compared with other available means of identification. 
Furthermore, it would not be useful unless earlier comparison electrocardio- 
grams were on file, an ideal which has not even been attained in the easily 
executed practice of identification by finger printing. Again, the electro- 
cardiogram could not be used after death of the subject, and the intervention 
of any cardiac disease in the course Of years would radically alter the electro- 
cardiographic configurations. 

The identifying properties of the electrocardiogram may assume im- 
portance, however, in individual litigation. In the notorious New York 
conspiracy scheme for simulating heart disease in order to collect insurance 
disability benefits, X, an insured person, proffered to the insurance company 
abnormal electrocardiographic tracings allegedly made when he was in hos- 
pital on a given date. Careful investigation showed that the tracings were 
not made at that time, but were made privately a month later, probably after 
the subject had been digitalized to distort his electrocardiographic tracings. 
This fact was established by the seizure of other like tracings found in the 
office of the incriminated doctor. The configurations of the tracings were so 
near to identical that no doubt existed regarding the certainty of proof. If 
it should be doubted that the electrocardiograms offered in court were taken 
from the plaintiff or claimant, there is no reason in most states why the court 
could not appoint an impartial physician to make new tracings. Usually 
these would show enough points of similarity or dissimilarity to settle the 
question of suspected substitution of electrocardiograms. 


B. Preexisting Electrocardiograms as Evidence of Preexisting 
Cardiac Disease. 

If a person seeking insurance fraudulently conceals preexisting disease 
which is material to the risk, courts will permit the insurance company to 
tender back premiums and obtain cancellation of the policy on the ground 
of material breach of warranty or fraud. If the assured, in applying for a 
policy, allegedly suppressed any information regarding prior heart disease, 
c iscovery of the fact that previously he had been the subject of electrocardio- 
graphic studies would be a most important circumstance going to show guilty 
vnowledge. This is because, at the present time at any rate, it is not a uni- 
\eisal custom to make routine electrocardiograms of patients. Some clini- 
cians include this as a part of a routine physical examination of middle aged 
or e erly individuals, but in the hands of the general practitioner, it is usually 
a lagnostic refinement utilized only when good grounds exist for suspecting 
cisoi ei 01 disease of the heart. It would be open to the assured to dispel 
in erences of guilty knowledge by producing the electrocardiograms and 
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showing them to be normal, or to otherwise prove that facts of his heart dis- 
ease were not communicated or known to him. 

Conclusion 

We have endeavored in this paper to show what are the main sources 
of cardiac litigation, to point out basic legal principles important to the 
problem of proof and to analyze type cases where electrocardiography might 
be used in court. In doing this we have sought to stress important positive 
uses of the electrocardiogram while at the same time pointing out great va- 
riations in the probative value of this new species of evidence depending on 
the individual cardiac condition involved. We have stressed, as others have 
done, the interdependence of electrocardiographic interpretation on sound 
clinical examination and judgment. It is necessary to shatter any illusions 
that the electrocardiogram has universal diagnostic authority. It is only by 
recognizing the critical limitations of a new species of evidence that courts 
may protect against abuse and injustice likely to arise from extravagant 
claims regarding its virtue as proof. 
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EPIDEMIC RHEUMATIC FEVER t 

By Paul L. Boisvert, M.D., New Haven, Connecticut, M. Henry 
Dawson, M.D., New York; Francis F. Schwentker, M.D., 

New York, and James D. Trask,± M.D., Nezv 
Haven, Connecticut 

Epidemic rheumatic fever is not a new disease but it does have especial 
importance in times, such as these, when large numbers of men are concen- 
trated in military cantonments. The term, epidemic rheumatic fever, ap- 
parently implies more than is intended. It is used to indicate the presence 
of a significant number of cases under, as you might say, one roofi If 
rheumatic fever were a reportable disease in civilian life, it might be found 
that there would be considerable variations in its incidence from year to year. 

Rheumatic fever is an important military disease and its presence offers 
a new approach to the study of the factors concerned with its production. 
Data from such studies carried out in Army Camps indicate that there is a 
strong association between hemolytic streptococcal infections and rheumatic 
fever. It seems impossible to distinguish between studies on rheumatic 
fever and those on the control of streptococcal disease in general. 

We are much impressed with the care which the rheumatic fever patients 

receive in the Army Hospitals. Care, according to present-day standards, is 
excellent. 


AN EPIDEMIC OF HEMOLYTIC STREPTOCOCCUS INFEC- 
TION AND RHEUMATIC FEVER AMONG 
NAVAL TRAINEES 

By Capt. R. M. Lhamon, (M.C.) U.S.N., Lt. R. H. Huntington, 
(M.C.) U.S.N.R., Stafford M. Wheeler, M.D., and T. 
Duckett Jones, M.D., Boston, Massachusetts 

Publication of this paper was withheld. 


*Re ceiv ed for publication December 30, 1942. 
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Discussion on paper of Dr. Boisvert, ct ai., “ Epidemic Rheumatic Fever,” and Capt. 

Lhamon, ct al., "An Epidemic of Hemolytic Streptococcus Infection 
and Rheumatic Fever among Naval Trainees.” 

Dr. J. R. Paul. New Haven, Connecticut: It seems to me that the importance 
of these studies can hardly be overestimated, particularly at this time. They represent 
the first military epidemics of rheumatic fever that have been observed and studied 
in this country. That similar situations have existed for many years is evident from 
the literature from European sources. In past years the British, Italian, French, and 
German medical literature record so-called epidemics of rheumatic fever among 
troops, although few analyses were made of these situations. The point was that 
they exist. That they cannot only occur here, but that they can be extensive, seems 
evident from this paper, in which an epidemic of 145 cases is described among three 
others. That they can be studied is obvious and one cannot help feeling that such 
studies will eventually tell us more about the nature of rheumatic fever, for this 
problem is now subject to attack from the epidemiological point of view. The first 
problem is whether the epidemiology of hemolytic streptococcal infections and rheu- 
matic fever are one and the same. Maybe we have been wasting our time in trying 
to make two diseases out of one. 

The late Dr. Trask always maintained that the secret of rheumatic fever would 
be found in the study of scarlet fever and its complications, and that prediction is 
coming to the fore in these papers. Scarlet fever is the most spectacular and im- 
portant of the streptococcal group because it is more definite; it has a rash and is 
more easily diagnosed. It is the cornerstone of streptococcal infections, as far 
as the epidemiologist is concerned. Another point is that although rheumatic fever 
apparently appears sporadically after German measles and other non-streptococcal 
infections, no epidemics of rheumatic fever have occurred unless they have been in 
close association with hemolytic streptococcal epidemics. 

Dr. M. J. Shapiro, Minneapolis, Minnesota : These two studies emphasize several 
important points: namely, that crowding intensifies the severity of an epidemic; that 
introducing uninfected individuals into an infected environment prolongs such an 
epidemic. This latter point is important in civil as well as in military life. Fre- 
quently when an epidemic of contagious disease occurs in a community, the question 
of whether or not to close the schools becomes a real issue. The present investigation 
suggests that the schools should be closed when an epidemic occurs. 

These reports again emphasize the probability that the streptococcus is the cause 
of rheumatic fever. Each speaker seems to be about to state definitely that this has 
been proved. No such proof, however, is yet available. I agree that the strepto- 
coccus has something to do with rheumatic fever, but it cannot yet be proved that 
the streptococcus is the cause of rheumatic fever. 

A point of interest was the statement that of 38 cases of rheumatic fever 31 per 
cent gave a history of previous rheumatic fever. A number of the patients who de- 
veloped rheumatic heart disease during this epidemic gave evidence of having had 
cardiac involvement previously. It is apparent that some of the trainees with rheu- 
matic heart disease were incorrectly diagnosed on their entrance examinations. The 
incidence of cardiac involvement (64 to 67 per cent) in this group of young men 
between the ages of 17 to 20 seems unusually high, but when it is noted that a con- 
siderable number of them had had previous rheumatic infection, the rate does not 
appear unreasonable. 

Dr. A. S. Gordon, Brooklyn, N. Y. : I would like to ask Dr. Jones whether, in 
view of the present investigation, he would be brave enough to put himself on record 
as to the etiologic relationship between the streptococcus and rheumatic infections 
generally, and rheumatic fever in particular. 
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Dr. May G. Wilson, New York City: There is another factor to be considered 
in the epidemiology of rheumatic fever. As Dr. Boisvert has said, since rheumatic 
fever is not a reportable disease we have no knowledge of fluctuations in incidence in 
the civilian population. It happens that we have had 105 rheumatic families under 
observation over a period of 20 years. We were interested in learning whether 
there was a rise or fall in the prevalence of rheumatic fever. The analysis .showed 
that there was no excess of cases over the number expected on an age and genetic 
basis for any calendar year over the 20 year period. There was no evidence of a 
cyclic change or epidemic phase. I think that if Dr. Boisvert would subject his 
data to further mathematical analysis he might be able to account for the low in- 
cidence he observed in the third camp. One can speculate that the prevalence of 
rheumatic fever is 1, 2 or 3 per cent, and that of these perhaps only 25 per cent did 
not have heart disease or had it to such a degree that it was not recognized when 
they were inducted. In this way, a rough estimate might be obtained and he might 
find that he had just as many as would be expected in the last camp. In our analyses 
recurrences were not studied, only onsets of the disease. 

Dr. Philip S. Hench, Rochester, Minnesota : As a rule, those physicians who 
write about rheumatic fever are not particularly interested in the chronic arthritides, 
and those who study the latter diseases do not concern themselves especially with 
rheumatic fever. It would appear as if we had specialists in acute rheumatism dis- 
tinct from specialists in chronic rheumatism. This separation of interests is unfor- 
tunate, for more comparative studies of both acute and chronic cases would doubtless 
uncover information of much value. 

About three weeks ago I had the opportunity of visiting a mid-western naval 
station where I saw in one day about 110 young sailors with acute rheumatic fever. 
This single group of 110 youngsters, age 19 to 25 years, each with acute or recurrent 
rheumatic fever, represented an economic loss to the country of perhaps one or two 
million dollars in disability pensions and lost salaries and services for the present and 
future. Unfortunately, the medical authorities in charge were greatly handicapped 
and limited in what they could do to prevent a further spread of the condition, and 
laboratory facilities were not adequate enough to permit the institution of any ex- 
tensive research studies on those already sick with rheumatic fever and on contacts 
or possible susceptibles. When such outbreaks occur in an army or naval station, 
what can the medical officer do to restrict its spread, or what can be done in a prophy- 
actic way? I should like to ask Drs. Jones, Paul, and Boisvert for their comments 
on w at those of us who are about to enter military service should do and what chance 
rere is or such military stations to obtain the help of one of the research teams 
sponsored by the National Research Council. 

Dr. Jacob S. Kominz, Rochester, N. Y. : I have been in practice long enough to 
° r serve one ac tor of this disease. When I started to practice acute rheumatic fever 
was veiy common. I found it in stove heated homes. Since improvement in living 
? 0n A 10 . ns am ^ n 8' families I find acute rheumatic fever is on the downgrade. I find 
1 V - ^ i 6 10me w ^ ere they use an open stove. I wonder whether that plays a 
par in t e barracks which I understand are heated by open stoves. I would like to ask 
W iet )er * lere ' s an y connection between rheumatic fever and that type of heating ? 

Dr. Ann G. Kuttner, Irvington, N. Y. : We have been studying rheumatic fever 
m a. convalescent home for rheumatic children during the past five years. No rheu- 
matic relapses were observed following the “common” cold, epidemic influenza or 
clnckenpox. 

During the first year, 1937—1938, 12 of the 108 children in the institution de- 
re oped pharyngitis due to a Group A hemolytic streptococcus of a single type, 
o owing a latent period six of these 12 children developed rheumatic manifestations. 



110 


PROCEEDINGS OF AMERICAN RHEUMATISM ASSOCIATION 


The following winter, 1938—1939, a larger outbreak of streptococcal pharyngitis 
occurred during which 32 children developed upper respiratory infections associated 
with a single type of streptococcus, type 4. Although these cases of pharyngitis 
were more severe than those observed during the previous winter, not a single child 
developed rheumatic sequelae. During the winter of 1939-1940 a third outbreak of 
streptococcal pharyngitis was observed, this time due to Group A streptococcus, type 
27. Of the 39 children who developed this infection, eight developed rheumatic 
recurrences. 

Although no rheumatic recurrences were observed in children who escaped 
streptococcal pharyngitis, not every child who had this type of infection developed 
rheumatic manifestations and the total number of rheumatic recurrences occurring in 
the three year period was small. It seemed possible, therefore, that the relationship 
of the streptococcal pharyngitis to the reactivation of the rheumatic process might 
have been accidental. To rule out this possibility it was essential to study the effect 
of preventing streptococcal upper respiratory infections by some means which had 
no immediate influence on the rheumatic process itself. For this purpose sulfanilamide 
was chosen, since most observers agree that this drug not only fails to benefit patients 
with active rheumatic fever, but actually tends to increase the severity of the rheu- 
matic symptoms. 

During two successive winters, 1940-1941 and 1941-1942, the 108 children were 
divided into two groups, matched as closely as possible in regard to age, number of 
previous rheumatic attacks, and cardiac findings. Beginning in October and con- 
tinuing until June, half the children were given prophylactic doses of sulfanilamide. 
The other 54 children served as controls. 

During the winter of 1940-1941 thirty cases of streptococcal pharyngitis oc- 
curred among the 54 children in the control group. Fourteen of these 30 patients 
developed rheumatic relapses. During the winter of 1941—1942, 18 children in the 
control group of 50 developed streptococcal pharyngitis and nine of these showed 
rheumatic sequelae. 

Among the children receiving sulfanilamide during the two winters, only two 
children developed streptococcal pharyngitis and only one of them showed mild 
rheumatic manifestations. 

The studies, aside from showing the prophylactic value of sulfanilamide in pre- 
venting rheumatic relapses, indicate that the relationship between streptococcal 
pharyngitis and the reactivation of the rheumatic process is specific and establish the 
importance of Group A hemolytic streptococci as a factor in the etiology of rheumatic 
fever. 

Lieut. Commander LeMoyne C. Kelly (M.C.) V-(S), U. S. N. R., Ports- 
mouth, Virginia : A great many of our patients at the Norfolk Naval Hospital have 
been in the sick bay of a ship for three to four weeks and by the time they reach us 
are apparently well. There is no objective evidence of disease such as swelling or 
any laboratory confirmation. I wonder if Dr. Paul and Dr. Jones would give us the 
benefit of their advice as to how long we should keep such patients on strict bed rest, 
because it is often quite a problem. The ships’ officers are naturally anxious to have 
their men returned to duty and the Ward medical officer is the one who has. to decide 
when that can be done with safety. 

Dr. M. Henry Dawson, New York City: Epidemics of rheumatic fever occur- 
ring among soldiers or sailors in training camps obviously differ in many respects 
from epidemics of the disease observed in institutions designed for the care of rheu- 
matic subjects. In the latter case presumably every patient is at least potentially 
. susceptible, and the incidence of rheumatic recurrences following hemolytic strepto- 
coccal infection will be relatively high. In the former case relatively few will be 
susceptible and the attack rate will be relatively low, no matter how widespread the 
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epidemic of hemolytic streptococcal infection may be. It is precisely because of this 
fact, however, that a study of the type of epidemic seen in the armed forces should 
yield particularly interesting information. 

Epidemics of rheumatic fever are apparently prone to occur among young re- 
cruits, particularly among those undergoing intensive training in concentrated areas. 
A rapid change in personnel with the constant addition of fresh batches of recruits 
at periodic intervals seems to favor epidemic conditions. The two speakers unfor- 
tunately did not have time to refer to two very interesting papers on epidemic rheu- 
matic fever recently published in England. In the first of these Green showed that 
among the trainees studied the only infection which led to the appearance of rheumatic 
fever was hemolytic streptococcal infection. He furthermore stressed the importance 
of a rising population in the maintenance of the epidemic. The second study by 
Thompson and Glazebrook (1941) was a detailed report on an epidemic of hemolytic - 
streptococcal infection which persisted for 15 months among 2,095 trainees. The 
average population was some 1,200 and in all there occurred 1,903 cases of tonsillitis. 
Of these 115 developed clinical rheumatic fever. During the same period 1,243 ex- 
amples of the common cold were observed but in no instance was this disease followed 
by rheumatic fever. 


COMPARISON OF THE PATHOLOGY OF RHEUMATIC 
FEVER AND RHEUMATOID ARTHRITIS 

By Granville A. Bennett, Boston, Massachusetts 

The present observations are based on the findings in 150 surgically 
treated and 48 and 101 autopsied cases of rheumatoid arthritis and rheu- 
matic fever subjects, respectively. This material has been supplemented by 

numerous biopsy specimens of various lesions, particularly subcutaneous 
nodules* 

Rheumatic Fever. Some degree of rheumatic carditis was found in all 

Of u auto P s ied cases, and the Aschoff nodule was found in 67 instances. 

A 1 V— g Cases ’ sllowe d myocardial cicatrices, probably healed 

and 7Q n ° U eS f ' Patients (nine females and two males) between six 

of them^<d^ rS °i A gC i d « d i Wlth bacterial endocarditis and the hearts of four 
ot them showed Aschoff bodies. 

present mdlcatin S old or recent pericarditis or both were 

obliteration of the pericaSsof^ V* ^ ° f nearly C ° mplete 

in 40 of the present series^ P Extra pencardial adhesions were found 

rheumatic fev^r P r °hf era tive changes in the articular tissues of 

Present series was small ^ by 0th f s ’ their incidenc e in the 

examined in 1 1 nf ' • 1166 Jom1 ; s known to have been afflicted were 

were observed in onlv ' !, patie ” ts and m four others - Pathological changes 
synovitis of non qr >pFf; mstances - dn two there was a mild chronic 
* Thenm . . ' P ^ character - The third patient had presented a 

A ^Arthritis Clinic of the Massachusetts 
BaUCr and T - Duckett Jones during Re past f 2 °?ears ^ Good Samaritan by Drs. 
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clinical picture that was difficult to distinguish from mild rheumatoid arthri- 
tis, and for this reason is described in some detail. She was a woman 45 
years of age, who had been told that she had rheumatic fever and rheumatic 
heart disease five years before her last hospital admission. She had com- 
plained periodically of pain and stiffness in most of her joints during the 
previous five years. On several occasions tenderness, swelling and limita- 
tion of motion were elicited in the digital joints. Postmortem examination 
revealed the typical valvular, myocardial, and pericardial lesions of rheumatic 
heart disease. Examination of the spine, knees, metatarsophalangeal and 
interphalangeal joints of the most severely affected toes and the metacarpo- 
phalangeal and interphalangeal joints of one affected finger revealed a mild 
diffuse lymphocytic, plasma cell and mononuclear leukocytic infiltration in 
the synovial and subsynovial tissues. All other articular structures were 
negative. 

Rheumatoid Arthritis. Postmortem examinations of 48 rheumatoid 
subjects have revealed that the most constant and significant pathological 
changes are confined to the skeletal system. Inflammatory lesions char- 
acterized by hyperemia and a marked diffuse lymphocytic and plasma cell 
infiltration of the subsynovial tissues, frequently accompanied by the forma- 
tion of lymphoid follicles, were the earliest alterations noted. The synovial 
villi were redundant and thickened and occasionally showed areas of “fibrin- 
oid” degeneration. Little or no fibrinous exudate was found on the synovial 
lining tissue regardless of the duration of the arthritis. As the disease pro- 
gressed the chronic inflammatory and proliferative changes in the synovial 
tissues increased, extending from the perichondrial margins on to the articu- 
lar surfaces. Later the joint cartilages were reduced in thickness, disrupted 
and finally partially or completely destroyed. Inflammatory changes of a 
similar type were frequently observed in the tendon sheaths. Bone atrophy 
was a constant finding. Localized bone destruction in the subchondral 
cancellous portions or shafts was frequently noted. Such lesions were 
usually the result of direct extension of inflamed connective tissue through 
the eroded articular surfaces or ingrowth along blood vessels through the 
bony cortex near the articular margins. V arying stages of fibrous and bony 
ankylosis were observed. Involvement of the terminal phalangeal joints 
was a frequent finding. 

The cause of death in these 48 cases was as follows : 


Cause of Death Cases 

1. Heart disease 

a. Coronary artery occlusion 5 

b. Bacterial endocarditis _ 2 

c. Myocarditis and aortitis (unknown etiology) 3 

d. Cardiovascular syphilis 1 

2. Pneumonia _ 8 

3. Central nervous system lesions (hemorrhage and softening) 6 

4. Malignancy 5 

5. Tuberculosis, nephritis, sepsis and gastrointestinal lesions 4 of each 

6. Purpura (gold) and embolism 1 of eac h 
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The three patients succumbing to heart disease of unknown cause will 
be described in detail in a subsequent report. In each instance the clinical 
and pathological findings relating to the articulations were those of rheu- 
matoid arthritis. The exact cause of the cardiac lesions could not be deter- 
mined. It is hoped that further study of these and similar cases may aid 
in ascertaining whether the heart changes represent an unusual manifesta- 
tion of rheumatoid arthritis, are related in some manner to rheumatic fever, 
or are associated with a coincidental disease. 

Subcutaneous A T odules. It is of interest that in both rheumatic fever 
and rheumatoid arthritis, subcutaneous nodules appear in approximately 20 
per cent of the cases. In a previous communication (1940) it was pointed 
out that the subcutaneous nodules of these two diseases could usually be 
distinguished from one another. Study of an additional 24 nodules from 
rheumatoid arthritis patients and 23 from rheumatic fever subjects has fur- 
ther assured us that such differentiation is usually possible. It is believed 
that among the various tissue changes of rheumatoid arthritis, the subcutane- 
ous nodule, when present, constitutes the most characteristic single lesion. 

Conclusion. It is apparent that the usual anatomical changes observed 
in rheumatoid arthritis differ so markedly from those of rheumatic fever 
that one must infer that the pathogenesis of the observed lesions is different. 
Therefore, in the absence of etiological evidence to the contrary it would 
seem advisable to continue to look upon rheumatic fever and rheumatoid 
arthritis as separate and distinct entities. 


RHEUMATIC HEART DISEASE IN AUTOPSIED CASES OF 
RHEUMATOID ARTHRITIS 

(Abstract) 

By Theodore B. Bayles, M.D., Boston , Massachusetts 

Of 23 autopsied cases of rheumatoid arthritis six were found to have 
changes in both the heart valve leaflets and the myocardium similar to those 
that usually follow rheumatic fever. The histologic lesions of one of these 
six could possibly be considered active and five were inactive in character. 
Excluding one patient because of definite rheumatic fever and rheumatic 
heait disease in childhood, 22 per cent had rheumatic cardiac lesions. The 
factois of accentuation on cardiac death, the relatively large group with 
cardiac changes antemortem as compared to control groups, and the small 
number of cases (possibly one) with active rheumatic fever lesions have 
been pointed out. • No patient who had histologic evidence of rheumatic 
ever . lecl . t0 sllow ev >dence of this on gross examination. A coincidence, 
a re ationslup between rheumatic fever and rheumatoid arthritis or the pos- 
51 J ‘ It} 1 lat tJle lleart disease is related to rheumatoid arthritis might be 
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inferred from these data. Since patients with rheumatoid arthritis have to 
die of some other cause than their disease, we wish, as yet, to delay a final 
conclusion until further studies teach us which one of the above three 
situations truly obtains. In the clinical treatment of these patients, we have 
preferred to consider the cardiac changes a coincidence of rheumatic heart 
disease and rheumatoid arthritis. 


THE CAUSE OF DEATH IN THIRTY CASES 
OF RHEUMATOID ARTHRITIS 

(Abstract) 

By Edward F. Rosenberg, Chicago, Illinois, Archie H. Baggenstoss, and 
Philip S. Hencii, Rochester, Minnesota 

We have studied the cause of death in 30 cases of rheumatoid arthritis. 
This number represents all the cases of this condition in which necropsy has 
been performed at the Mayo Clinic in the past 25 years. 

In each case the arthritis had been progressive and had produced some 
degree of crippling. The articular changes were easily detected and included 
spindle shaped swellings of joints, atrophy of muscles, synovial thickening 
and effusions, and some degree of fibrous ankylosis. In a few early cases 
roentgenograms were negative, but in most of the cases the roentgenograms 
showed swellings of soft tissues, osteoporosis, varying degrees of destruction 
of cartilage and bone, narrowing of joint spaces, and sometimes marginal 
lipping. Constitutional reactions were commonly present. 

A history of rheumatic fever was obtained from only two of the 30 
patients. The ages of the patients at time of death ranged from nine to 
77 years; the majority were in the third to the sixth decade of life. The 
series included 17 males and 13 females. 

Cardiac lesions indistinguishable from those of rheumatic heart disease 
were found in 16 cases; seven of these proved fatal. Nonrheumatic heart 
disease was present in eight cases and proved fatal in two cases. Coronary 
occlusion caused the death in one of these cases; myocardial degeneration of 
an unknown cause in the other. 

Eleven patients died of pulmonary disease, including bronchiectasis with 
diffuse pulmonary suppuration, pulmonary embolism, bronchopneumonia, 
pulmonary fat embolism, and massive collapse of the lungs. 

Three patients died of renal disease ; two from acute pyelonephritis with 
anuria and one from severe amyloidosis. Two patients died after long con- 
tinued diarrhea of an unknown origin. 

In five cases deaths resulted from miscellaneous causes including cincho- 
phen hepatitis, accidental violence, carcinoma, sudden death during surgical 
anesthesia, and in one case the manner of death was unknown. 
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The causes of death can be classified into three groups. In the first 
group the fatalities were not in any way related to the arthritis, deaths being 
due to coronary occlusion, pulmonary suppuration, accidental death and 
death from carcinoma. In the second group, deaths resulted from some 
form of therapy undertaken for the arthritis, for example, deaths from 
reactions to typhoid vaccine, from cinchophen hepatitis, fat embolism fol- 
lowing manipulations of joints and pulmonary embolism following applica- 
tions of casts. In the third group the deaths appear to have resulted from 
visceral diseases which probably represented a part of the rheumatoid disease, 
for example, rheumatic heart disease, amyloid degeneration, or prolonged 
exhausting diarrhea. 


Discussion on papers of Dr. Bennett ; Dr. Bayles; Dr. Rosenberg et al. 

Dr. Currier McEwen, New York City: Dr. Hench has mentioned that our 
Society tends to be made up of two groups: those interested primarily in chronic 
arthritis and those concerned with rheumatic fever. Today’s program, however, gives 
striking proof of the value of studying the rheumatic diseases as a whole. I, for one, 
feel that these three papers which we have just heard on the pathologic changes in 
the heart in the two diseases have made this one of the most profitable meetings I 
have attended. My first comment is one of admiration for all of those who have 
been able to get together so many necropsies on patients with rheumatoid arthritis. 
From personal experience I know how difficult it is and what a careful follow-up it 
entails. Dr. Bennett’s presentation of the pathologic findings and the slides were a 
treat for all of us. I would like to ask him whether in the course of his examination 
of the tissues he came on anything that might throw light on the controversial ques- 
tion of fibrositis? Aside from the changes in tendon sheaths and joints was there 
inflammation in other supporting fibrous tissue such as tendons or fascia or in the 
muscles ? 

There are a good many who believe that rheumatic fever and rheumatoid arthritis 
are closely related, and the similarity of the subcutaneous nodules occurring in the two 
diseases is one of the strong arguments usually advanced in favor of that view. Dr. 
Bennett’s pathologic observations cast doubt on the validity of that argument for lie 
finds the nodules different. I am still of the opinion, however, that the differences 
he has pointed out are explainable on the basis of the differences in age and size of 
the nodules in rheumatic fever and rheumatoid arthritis. 

Dr. M. H. Dawson, New York City : I think the papers which have been presented 
speak for themselves. What is needed in this study is further information, and such 
information is gradually being assembled. I would like to ask Dr. Bennett what the 
underlying lesion was in the three cases of subacute bacterial endocarditis, particularly 
if there was underlying rheumatic disease. I have always felt that the nodule from 
a classical case of rheumatoid arthritis was quite different from that seen in a classical 
case of rheumatic fever. However, I would like to reaffirm my belief that all inter- 
mediate stages occur. If one studies nodules which have persisted for many months 
in rheumatic fever one will find them surprisingly similar to nodules of corresponding 
duration in rheumatoid arthritis. Conversely, if one studies an early and acute lesion 
in a fulminating case of rheumatoid arthritis, and such do occasionally occur, one is 
impressed with the similarity which they show to the nodules of rheumatic fever. 
Finally in such a comparative study one should be sure that one is comparing tissue 
from individuals in the same decade of life. 
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In evaluating the frequency of rheumatic hearts in rheumatoid arthritis, I believe 
that all the alternatives Dr. Rosenberg spoke of must be considered. In particular, 
much depends upon the type of material one studies. At the Research Hospital for 
Chronic Diseases on Welfare Island, Dr. Steiner examined 40 rheumatoid arthritis 
patients very carefully for evidence of rheumatic heart disease. Thirty-five per cent 
were found to be so affected. Now I do not suggest that 35 per cent of all patients 
with rheumatoid arthritis have rheumatic hearts but such was the case in a limited 
series carefully studied. In a few instances the electrocardiographic changes were 
minimal and could not have been detected had not frequent tracings been made. 

Finally, one cannot refrain from commenting upon the immediate cause of death 
in many of the cases reported here today. One notes deaths attributed to cinchophen, 
typhoid vaccine, foreign protein therapy, and to manipulations. Such a record is not 
a happy one, but it will at least serve to remind those who consider gold salts too 
dangerous that other therapeutic measures are also not without danger in this disease. 

Dr. D. M. Angf.vine. Wilmington, Delaware: I wish to express my admiration 
of the technical excellence of Dr. Bennett’s presentation. 

Dr. Bennett mentioned that the presence of clusters of lymphocytes in long stand- 
ing cases might indicate “activity.” Such focal accumulations of lymphocytes are 
seen fairly frequently in sites such as the renal pelvis, or urinary bladder and al- 
though they probably indicate some previous infection one does not usually associate 
such an observation with active inflammation. 

The muscle studies were of considerable interest and it is to be hoped that they 
will be continued. I am in complete accord with the statement that rheumatoid 
arthritis and rheumatic fever should be considered as separate entities. I should like 
to ask Dr. Bennett two questions: (1) Were any pathological changes noted in serous 
cavities other than those described in the pericardial sac? (2) How frequently was 
amyloid disease observed in this series of cases ? 

Dr. Bayles included cases of Strumpell-Marie spondylitis and Still’s disease in 
his series of cases. Although these conditions should rightly be considered as rheu- 
matoid arthritis it would seem best in an anatomical study of this nature to make some 
separation especially where there are so few cases in the series. It also would be 
preferable not to mention a “questionable Aschoff body.” Many such lesions are 
confusing but the pathologist should state that in his opinion the lesion is or is not 
an Aschoff body. Of course there will be a great deal of variation among pathologists. 

With the criteria that Dr. Rosenberg has set up for the diagnosis of rheumatic 
heart disease it is difficult to see how he could avoid making such a diagnosis on any 
heart. With our present state of knowledge it is difficult to know exactly what sig- 
nificance to attach to calcification of the aortic valve. 

Dr. B. Leichtentrxtt, Eloise, Michigan : The peripheral nerves of eight autopsied 
cases of typical rheumatoid arthritis were examined by Drs. H. A. Freund, G. Steiner, 
A. E. Price and myself. In seven cases small nodules were observed in the peri- 
neurium. We consider these lesions specific for rheumatoid arthritis and suggest the 
name rheumarthritic nodulous perineuritis. 

The nodules were usually located in the perineurium, and rarely in the epineurium, ' 
but never in the endoneurium. When stained with hematoxylin-eosin the nodules are 
visible to the naked eye as bluish round or oval shaped lesions. The size of a single 
nodule varied between 0.14 and 0.2 mm. in diameter. 

The microscopic appearance was characteristic, showing three different zones: 
first, a lymphocytic and plasma cell peripheral ring; next, a middle zone of poly- 
hedral cells with large irregular nuclei poor in chromatin, comparable to the epi- 
thelioid cells of other granulomatous tissues ; and third, an innermost pale and acellular 
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center with homogenously staining masses in which are occasionally embedded small 
dark granules of nuclear debris. 

There are some variations of the layers : the acellular center may be missing, the 
inner zone may contain a central blood vessel, or the intermediate zone may be repre- 
sented only by a few epithelioid cells. 

As a control we studied more than 100 cases of various nonarthritic diseases and 
in no instance were similar lesions found. 

Because these lesions' were found in seven of the eight cases examined, because 
of the regularity with which they occur in the perineurium or near the epineurium, 
and because of their sharply circumscribed nodular character, we believe these lesions 
of the peripheral nerves are a specific pathological feature of rheumatoid arthritis. 

Dr. Hugo A. Freund, Detroit, Michigan: I have been convinced for many years 
of the likelihood of a nervous system involvement in rheumatoid arthritis. The pain 
along the course of the nerves, sweating, glossy skin, interosseous muscle atrophy, 
hyperactive reflexes, and numerous other lesser changes could be explained only on 
the basis of nerve, ganglion, or spinal cord involvement. Dr. Alvin E. Price and I 
have studied cases clinically for many years. We have been able, with the assistance 
of Dr. Bruno Leichtentritt, and Dr. Gabriel Steiner; to show that nodules of specific 
character are found in the perineurium of the peripheral nerve. Dr. Leichtentritt 
has just described these nodules. They have not been found in controlled cases, and 
appear to be specific in rheumatoid or atrophic arthritis. Clinically, these findings 
explain many of the signs and symptoms of the disease. 

Dr. Walter Bauer, Boston, Massachusetts : In reviewing our series, Dr. L. Ray- 
mond Morrison found eight cases that showed peripheral nerve changes similar to 
those described by Dr. Steiner. Other changes were noted in the spinal cord ; these 
will be reported at a later date. 

Dr. Charley J. Smyth, Eloise, Michigan: I would like to add a few remarks 
concerning 10 patients seen at Eloise, Michigan. All were unquestionably cases of 
rheumatoid arthritis. As far as could be determined 50 per cent had both gross and 
microscopic lesions of rheumatic heart disease. 

With relation to Dr. Leichtentritt’s comments regarding the peripheral nerves, 
in four of the five cases in whom peripheral nerves were studied, findings compatible 
with rheumatic heart disease were observed. Two of these 10 patients died from 
myocardial infarction. In no instance was the diagnosis of rheumatic heart disease 
established during life. 

The occurrence of this high percentage of lesions characteristic of rheumatic 
heart disease is strong evidence to indicate that rheumatoid arthritis and rheumatic 
fever are related. 


Dr. Granville A. Bennett, Boston, Massachusetts (closing): Dr. McEwen 
has inquired about the pathology of fibrositis. Our material from cases of this dis- 
order is small and I do not feel justified in attempting to interpret such lesions as 
have been observed. 

In reply to the comments of Drs. McEwen and Dawson on the similarity of the 
subcutaneous nodules of rheumatic fever and rheumatoid arthritis, I wish to acknowl- 
ecge the general morphological resemblances of these lesions. On morphological 
grounds, however, taking all cases in our series as they have come, it usually has been 
possible to distinguish between these particular lesions. 

The cases of bacterial endocarditis about which Dr. Dawson inquires are noted 
on a short table in which the cardiac lesions of the 48 autopsied cases of rheumatoid 
ar intis have been tabulated. Twenty- four patients showed pathological changes 
m le heart and pericardium. These lesions were interpreted as follows: 
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(a) Probably rheumatic heart disease — seven cases. In these cases there were valvu- 
lar lesions that appeared to have resulted from rheumatic endocarditis. 

( b ) Possibly rheumatic heart disease — three cases. (In two of these there were bac- 
terial vegetations upon deformed valves.) 

( c ) Pericarditis or pericardial scarring of unknown etiology — three cases. 

( d ) Carditis and aortitis of unknown etiology — three cases. (A terminal hemolytic 
streptococcus bacteremia was present in one of these patients.) 

(c) Heart lesions unrelated to rheumatic fever — eight cases. 

No Aschoff nodules were observed in any of these 24 cases. 

Dr. Angevine has commented on the lymphocytic infiltration of the synovial 
tissues. I have considered the presence of such infiltrations to be an indication of 
continued activity of the rheumatoid arthritis process. Such a cellular response can 
best be explained as a reaction to some form of local tissue injury. I cannot answer 
Dr. Angevine’s question concerning the frequency with which the various serous 
cavities have been affected. Eleven of our cases showed amyloid infiltration. Nephri- 
tis was present in seven instances. Of these there were four cases classified as 
glomerular nephritis. 

Dr. Leichtentritt’s findings with regard to peripheral nerve lesions in patients 
with rheumatoid arthritis promise to be of considerable interest. Our material will 
be investigated with these observations in mind. 

Dr. E. F. Rosenberg, Chicago, Illinois (closing) : Dr. Angevine has raised the 
question as to whether the lesions I have shown in the hearts were really lesions of 
rheumatic fever. In answer, I wish to say that we have studied them carefully and 
we are personally convinced that the lesions are indistinguishable from the lesions of 
classic rheumatic heart disease. Furthermore, we have not been satisfied to rely on 
our own impressions concerning this important point, and, therefore, submitted the 
specimens to Dr. H. E. Robertson of the Department of Pathology of the Mayo 
Clinic, and also to Dr. B. J. Clawson, of the Department of Pathology of the Univer- 
sity of Minnesota. Both of these experienced pathologists have agreed independently 
that the specimens do show the lesions of rheumatic heart disease. 


THE PRESIDENT’S ADDRESS 

Loring T. Swaim, M.D., Boston , Massachusetts 

Ninth Annual Meeting of the American Rheumatism Association, 
June 8, 1942, Atlantic City, New Jersey 

The conditions of total war have no precedent. The medical profession ' 
has responded magnificently with bold and novel remedies until recently un- 
heard of. Total war is also waged against the courage and spirit of man. 
Therefore, a new morale is demanded as an important factor for victory. 

The medical profession is always pioneering into the unknown fearlessly 
and unselfishly. Doctors have the good of the community at heart and the 
spirit of the Good Samaritan as a way of life, so that the goal I am pointing 
out for medicine is consistent and logical. 

Total victory calls for unheard of human sacrifice. It calls for a su- 
preme state of fitness, physically, mentally and spiritually, the extra plus in 
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living and in inspired thinking. The medical profession can and must play 
a major role in the attainment of that total national fitness. 

The profession must look to the future. We have an important part in 
equipping the American people for that great job of reconstruction in the 
critical post-war years. 

Never before have civilians been forced to suffer in the same way as is 
happening on such a huge scale in the world. The post-war period will bring 
unique problems of adjustment, one of which will be finding the way to free 
people from bitterness and hate. 

The challenge to medicine is not only to cure the bodies but to find the 
spiritual answer to these emotions and lay the foundations for curing a 
diseased and maimed world. 

Doctors have pioneered in medicine. Why should we not pioneer into 
the great intriguing soul in man which is spiritually ill, and heal it? Dr. 
Steinmetz has predicted that the next important discoveries will be along 
spiritual lines. America can be the nation, the pioneer, to give that necessary 
new thinking and living to the world. Because of experiments with arthritic 
patients I am convinced that these predictions can be realized. A simple 
plan is suggested by the following experiences. 

Rheumatoid arthritis is a constitutional disease. Since the disease af- 
fects all parts of the individual, to get the best results we must treat the whole 
individual, not only his body and mind but his soul. We have made great 
strides in the medical care of rheumatoid arthritis, in diet, rest, gold salts 
and medicines, and building body resistance. Deformities can Te prevented 
by orthopedic care. Surgery is able to restore deformed joints to com- 
parative usefulness. These are all essential in the treatment. Yet evidence 


accumulates that physical health is closely related to spiritual health. No 
constitutional disease is free from the effects of mental states. Rheumatoid 
arthritis is no exception. 

1 he effect of emotional upsets can no longer be considered mere coinci- 
c ence. My investigations in the last 10 years show that anxiety and resent- 
ment are the two most constant emotional reactions in rheumatoid arthritis, 
and maladjusted human relationships are a real problem. 

Why aie resentments and fears the most common reactions? What 

ault of character has been developed? What quality of heart is lacking? 

lie selfish character is usually fearful, worrying, resentful and easily 

angd-c , the unselfish character is loving, fearless, forgiving in its attitude. 

tins is true in my series of 171 cases. The question is how to change in- 

cni ua ciaiacter so that there is no selfishness. We cannot of ourselves 

c ian to e t ie quality of our spirit. What we really want is a new spirit in 

nfiiln 'T J 110tl . ves of friendship, patriotism and world outlook, a new 
pmiosopfiy for living. 

annfiJrT? 7° spmtual . Iaws which will change lives if they are scientifically 
11 a new s P mt results. The patients I have studied make me 
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believe that all forms of selfishness point to a starved, undeveloped spiritual 
life. The spiritual life needs to he nurtured to develop an unselfish character. 

A plan has evolved for feeding a starved spirit. Besides the medical 
history questions are asked about intimate relationships with members of his 
family, friends, and in business. It is essential to help people see their own 
failings of disposition, and rectify their own mistakes. With friendly 
confidence people instinctively tell the truth about their resentments and 
fears. 

Next explore the personal beliefs or set of standards by which the person 
actually lives. Find out if his beliefs affect his thinking and actions or are 
purely intellectual, for on these foundations we must build as stepping stones 
to further growth. Day by day by explaining and teaching the spiritual laws 
of the Bible, by times of directed reading and thinking along lines of con- 
duct such as honesty, unselfish living, care for others, the patients grow in 
understanding. People do not know how to he honest and are blind to their 
motives. 

For example, without any physical reason a woman in the hospital began 
to vomit every morning after breakfast. She was full of self-pity and 
resentment against others in her ward who had visitors while she had none. 
She was blind to her jealousy hut when she realized her self-absorption she 
repented and apologized, and thus restored friendly relations with her 
neighbors. This cured her resentments and her illness. Her whole life was 
changed by the application of this simple principle of repentance and apology 
as an answer to resentments, for her life was a series of resentments at home. 

Let me illustrate what happens to character when this sort of spiritual 
education is carried out. A woman of 32 who had had an unhappy mar- 
riage obtained a divorce. Through propinquity and lack of funds she 
drifted into certain unfortunate relationships, making her dependent and 
helpless. Her vitality was lowered by constant fear and resentment. 
Typical rheumatoid arthritis developed. She ’was unable to walk for six 
months. Her relationships were all wrong. Her early religious belief 
was weak and almost gone from neglect. Daily Bible study, reading and 
thinking were started. Her spiritual life grew. Because of the change 
in her she found work, married again, and is now doing all her own house- 
work. The most remarkable change has been in her emotional reactions 
to life which are now outgoing, unselfish and fearless. A new faith, hope 
and caring for people have completely changed her earlier way of life, have 
given her courage to face the previous defeats and not succumb, to stand up 
to those who have tried to pull her back to the old life. She has really found 
a victorious life. She has an unwavering faith in God and His direction. 
The old reactions no longer occur. She knows the value of spiritual health 
and sets aside time for it each day. Her joints improved. Now her 
arthritis is inactive. I cannot say that she recovered from her arthritis be- 
cause of the development of her spirit, but it was an essential factor in her 
final recovery.' 
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A man at the age of 50 came for the treatment of rheumatoid arthritis. 
His weight was down from 175 to 149 pounds. His relationship history 
showed a deeply rooted resentment of many years’ standing associated with 
people in his work and his home relationships were strained. Although 
entirely successful in business he had a sense of complete failure about his 
whole life. He had only an inherited belief which was undeveloped and 
superficial, in no way affecting his thinking or life. 

He faced facts *and made a new start. He began spiritual training. 
During the first year there was a complete change in this man’s physical 
health. He gained 30 pounds. The rheumatoid condition cleared up. His 
emotional outlook has changed, old resentments have been cleared up by 
apology; the whole family relationship is different. In the last nine years 
his spiritual foundations have been so firmly laid that they are the basis for 
his conduct. A new spirit has come in his job and he is helping many of 
his associates, for when people find this new experience the best way to keep 
it fresh and vital is to help others. 


There are many patients who came for arthritis and really were spirit- 
ually starved and who through feeding their spiritual lives have found that 
their whole personalities were changed. There is very little conception of 
these great spiritual forces. People do grow and their lives deepen as they 
develop a personal relationship with God. This superforce is the crux of 
the change. 

The spiritual approach does not cure the arthritis, but it is an essential 
factor, a factor without which the patient cannot advance beyond a certain 
point. It has a very definite place in “complete treatment.” It makes people 
live victoriously. If “complete treatment” could be instituted early there 
would be very many fewer cripples, and if people would cultivate a mature, 
developed faith and belief in a superforce as part of their character they 
would never react with fear and anger the way they do under emotional 
strain. This complete treatment” is no longer an experiment with me, but 
me ica success or failure in many cases depends on this spiritual factor. 

onsider the situation of our nation, and our responsibility for building 
t re uture world order. The world is sick today because nations have been 
starved exactly the way these patients have been starved. The nations 
lave not learned to live together any more harmoniously than these patients 
lave. ae remedy is the same, i.e., to feed the spiritual lives of nations 
hrough individuals. The world to be must have this new spirit. In the 
passing world selfishness prevails. If this quality is carried over, the world 
w i e actually in essence the same. A new order requires a new spirit. 

octors aie admittedly leaders. Shall we pioneer again and seek this 
new spirit for ourselves that we may guide our nation and the world to the 

TOu'andme 1 ”''!^ T* "’i* nations is human Nations, especially 

L r1 ,, A determined minority could remake the world. Shall we 

in fl,e heal of me:5 ab ° Ut g ” ta,t reVO,Uti ° n in a]1 -volution 
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FOOD ALLERGY AS A POSSIBLE FACTOR IN SUBACUTE 
RECURRENT ARTHRITIS 

(Abstract) 

By Warren T. Vaughan, M.D., Richmond, Virginia 

In a consecutive series of 1000 adults complaining primarily of allergy 
(asthma, hay fever, urticaria, migraine and allergic dermatitis and indiges- 
tion), 27 had recurrent subacute involvement of various joints. The 
allergic etiology in these 27 cases was indicated either by the fact that the 
causative foods were discovered and the attacks prevented by their avoidance, 
or that, although the etiologic foods were not discovered, the joint mani- 
festations appeared synchronously with other allergic symptoms and were 
relieved with improvement in the latter. 

Thirty-two foods were incriminated. Strawberry and tomato, the 
“hearsay” foods customarily suspected in rheumatism, were relatively un- 
important in this list. 

Four had intermittent hydroarthrosis. One had intermittent hydro- 
arthrosis superimposed on chronic rheumatoid arthritis. Thirteen showed 
predilection to involvement of the small joints with symptoms resembling 
rheumatoid arthritis. In some, the joint symptoms were intermittent, in 
others, they were chronic with exacerbations. In the former one must con- 
sider a condition similar to intermittent hydroarthrosis with predilection for 
small joints, whereas in the latter one must consider true chronic arthritis 
with exacerbations caused by allergenic foods. Those with negative physi- 
cal findings at the time of examination may belong in the group with inter- 
mittent hydroarthrosis of large or small joints. Detailed illustrative case 
histories are given. 

This series is compared with Kahlmeter’s 54 cases attributed to allergy, 
among approximately 5,000 rheumatics; Solis-Cohen’s 27 cases observed 
in 20 years in whom allergy may have played a part, and Iiench and Rosen- 
berg’s 34 cases of recurrent or palindromic rheumatism. 

In the author’s series all patients were allergic to foods, although in two 
instances inhalant allergens appeared to play exciting roles. 

. Although food allergy has not been proved to play a part in the majority 
of arthritics, there appears to be a small group in whom intermittent hydro- 
arthrosis involving large joints or multiple small joints (with a picture of 
recurrent subacute rheumatoid arthritis) may be caused by food allergens. 
This may occur in persons whose joints are normal between attacks or may 
appear as an exacerbation in persons with chronic arthritis, presumably not 
caused by food allergy. It may occur in osteoarthritis, rheumatoid arthritis, 
or combined arthritis, . but in all cases, when small joints are involved, the 
picture is “rheumatoid.” 
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Discussion on paper of Dr. Vaughan, “Food Allergy as a Possible Factor in Subacute 

Recurrent Arthritis” 

Dr. Ralph Pemberton, Philadelphia, Pennsylvania : This paper by Dr. Vaughan 
is timely. Fifteen years ago Dr. Harry Wilmer studied with me a series of cases at 
the Presbyterian Hospital in Philadelphia but our results were negative. About eight 
years ago another series of cases was studied with Dr. Wilmer and Dr. Merle Miller 
but the results were again negative. The positive results reported by Dr. Vaughan, 
however, may have more significance. About eight years ago there appeared a paper 
from the Central Institute of Public Nutrition in Moscow by Pevsner et al. in which 
these authors reported a series of cases which they believed to have been benefited by 
restrictions of diet. They related this benefit to a form of desensitization. 

Many of us have been increasingly impressed by the value of rest and sedation of 
the nervous system in the treatment of arthritis. Allergic reactions involve the 
nervous system and it is possible that some of the benefit in the favorable cases re- 
ported derive in part from this premise. Only recently two physicians whose symp- 
toms cleared up satisfactorily on the basis of rest and mild sedation, told me that they 
would not have believed without experience that their arthritic symptoms could be 
made to subside so easily. There is obviously a need for further observation of these 
angles of the arthritic problem and I hope that Dr. Vaughan will continue his studies. 

Dr. Russell L. Cecil, New York City: I am very glad Dr. Vaughan has made 
this study and I hope he will continue it, because it is along a line that has been rather 
neglected in the study of arthritis. We are all familiar with the studies made by 
Swift and Klinge, both of whom pointed out certain similarities between the lesions 
of rheumatic fever and arthritis and those of hyperergy both in human and animal 
experiments. Dr. Swift noted a similarity between joint lesions in serum sickness 
and rheumatic fever. When you think about it, it is surprising that we do not see 
reactions of hyperergy more often in joints than we do. Klinge’s experiments always 
interested me, namely, hyperergy produced in the joints of animals by the injection 
of serum or albumin. If arthritis is an expression of an allergic state in the joint no 
one has yet indicated what form of allergy it is. As Dr. Vaughan suggests, it is 
probably not an inhalant, possibly a food, possibly bacteria. 

A few years ago Dr. Wainwright gave an interesting report before this Society 
on streptococcal skin tests and used streptococci which had been recovered from pa- 
tients with rheumatoid arthritis for vaccine therapy. The criticism made at that 
time has been heard since, namely, that so many normal individuals have positive skin 
i eactions to streptococci and other bacteria that positive reactions in an arthritis have 
very little significance. When we come to consider the different forms of arthritis 
m relation to allergy, the problem is even more difficult. We have patients who tell 
us t ey have pains in their joints and that after eating certain foods, the pain is in- 
creased. However, m going back over my personal experience, I have great dif- 
ficulty in recalling any case in which there was actually a connection between food and 
swelling. I recall a case years ago of a young women who came to the Cornell Clinic 
with typical rheumatoid arthritis. She felt that food had something to do with it. 

' e tried putting her on a fast for a week, with nothing but water and weak tea. She 
stuck to the fast very faithfully. She came in at the end of the week with a remark- 
able improvement. She went into a typical remission, and gradually went back to 
Her original diet. The unfortunate part of the story was that later on she had a re- 
currence and when the fast was repeated no benefit was obtained. 

„ - V s , as . hypertrophic arthritis is concerned, I cannot feel that allergy has any- 
widf n?t, d ° !! /' Pemberton made studies on carbohydrate metabolism in patients 

hosteoarlhi-it, 5 and felt that these patients were helped by a low carbohydrate diet 
Acute gout ,s often claimed to be a form of allergy, but that has to be proved It ' 
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seems to me we make a mistake in placing too much emphasis on what patients state. 
We all get joint pains, not so much from food as from alcohol in various forms. 
Certainly some of the heavy wines are conducive to a feeling of stiffness which could 
not be called gout but possibly a fibrositic form of rheumatism. We have to bear in 
mind that allergy and arthritis are both common ; some forms of allergy are extremely 
common and we have to allow for a certain amount of coincidence in these two con- 
ditions. 

I cannot say very much about palindromic arthritis though it certainly bears some 
resemblance to an allergic condition. I would like to ask Dr. Vaughan to say a word 
more about the second case in the series of patients he described. 

Dr. Francis C. Hall, Boston, Massachusetts: We have been interested for 20 
years in the possibility that food allergy is a factor in arthritis. Dr. George Minot 
raised this question about that time, pointing out that there was some evidence sug- 
gesting that people with arthritis were particularly subject to allergies of various 
kinds, and had family histories of allergy. Therefore, we have had allergy in mind 
over the years, and have looked into the matter when taking histories. 

We have not found food allergies common in people complaining of joint dis- 
turbances. Every once in a while one sees a person who has skin allergy, or asthma, 
and swelling of the joints associated with the eating of some food. Usually the 
patient has determined this relationship, however, and these joint swellings are of a 
very transient nature if the patient omits the offending food. 

One of our leading allergists in Boston, Dr. Francis Rackemann, has made the 
statement that of all the patients that he sees come into his office with various types of 
allergy, patients with arthritis are conspicuously absent. We have rarely found 
allergy present in patients with either of the two main types of chronic arthritis, 
though in addition to looking for it in the record, we have intermittently done skin 
tests. 

Dr. A. S. Gordon, Brooklyn, N. Y. : I would like to ask Dr. Vaughan in reference 
to his group of cases, what were the eosinophile counts, and the sedimentation rates; 
and did he succeed in obtaining passive transfers in these cases? 

Dr. Warren T. Vaughan, Richmond, Virginia: Several years ago a patient 
said that strawberries and tomatoes caused her rheumatism. Doctors are as much at 
fault as the laity in suggesting that strawberries and tomatoes cause rheumatism. To 
our surprise we found that she was allergic to these two foods. She improved on 
avoidance. Then we started testing all rheumatics with foods but gave up after 25 
patients, because we were getting nowhere. My interest was drawn back to this 
recently in this series of patients with the picture of intermittent arthritis involving 
small joints. I found cases in which non-allergic chronic rheumatic involvement was 
accentuated by food allergens. I would emphasize the infrequency of the condition 
rather than its frequency. 

We do know that joint involvement may be a part of an allergic reaction as we 
see it in serum disease. 

As far as the eosinophile count, sedimentation rate and passive transfer are con- 
cerned, I cannot give you any information from my studies. Studies of passive 
transfer and eosinophila would be of little benefit since they are notoriously inconstant 
in food allergy, but the sedimentation rate might enable us to discriminate between 
allergic reactions and exacerbations due to infection. 
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RHEUMATOID SPONDYLITIS AS A CAUSE OF INCREASED 
CEREBROSPINAL FLUID PROTEIN. BASED ON THE 
STUDY OF 101 PATIENTS WITH RHEUMATOID 

ARTHRITIS 

By Alfred O. Ludwig, M.D., Charles L. Short, M.D., and Walter 
Bauer, M.D., Boston, Massachusetts 

The neurologic manifestations of rheumatoid arthritis are numerous, 
extremely variable and at times so striking as to simulate disease of the 
central or peripheral nervous system. An analysis of these clinical features 
in 293 unselected consecutive patients with rheumatoid arthritis and the re- 
sults of detailed neuropathological studies are in progress. The present 
report deals only with the cerebrospinal fluid findings in this disease. 

The cerebrospinal fluids examined during the course of this study were 
obtained from 101 patients with rheumatoid arthritis, 59 of whom suffered 
from peripheral joint disease alone and 42 from spondylitis with or without 
peripheral joint involvement. Cerebrospinal fluid analyses were repeated in 
11 instances (seven patients with and four without spondylitis). 

The only significant abnormalities observed were increased total protein, 
abnormal colloidal gold curves or a combination of the two. The fact that 
15 of the 16 patients with increased spinal fluid protein had either spon- 
dylitis or symptoms suggesting spinal involvement strongly suggests a re- 
lationship between an elevation of the spinal fluid protein and the presence 
of rheumatoid arthritis in the spinal and sacroiliac articulations. Such 
alterations, occurred more frequently in the spondylitis patients with severe 
pain or sciatica or both and hence presumably a higher degree of inflam- 
matory activity. Factors probably involved in the production of these 
abnormalities are alterations in the serum proteins and increased permeability 
of the meninges because of their proximity to the inflamed articular tissue. 


TREATMENT OF TWO HUNDRED CASES OF CHRONIC 
ARTHRITIS WITH MASSIVE DOSES OF VITAMIN D 
PREPARED BY THE WHITTIER METHOD 


By R. Garfield Snyder, M.D., Willard Haywood Squires, M.D., John 
Wilfrid Forster, M.D., and Cornelius Horace 
Traeger, M.D., New York, N. Y. 


This study was to determine (1)’ the toxicity and (2) the therapeutic 
value of treatment with massive doses of vitamin D. The dosage used 

to^OO nnn 1 1( ?’ 00C | to 500,000 units daily. The average dose was 200,000 
to 300,000 units. Within the limits of this dosage, in over five years no 
deaths occurred and no evidence of serious toHcity was observed No 
e mte increase m the calcification of the blood vessels, as proved by roent- 
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genograms, occurred, nor were there any evidences of stone formations in 
the kidney or gall-bladder or recalcification of bones. A few cases developed 
mild toxic symptoms such as nausea with occasional vomiting, but they were 
easily controlled by stopping the medication for a few days. In a few cases 
moderate hypercalcemia was noted, but was easily controlled by reduction 
or complete cessation of the medication for a few days. 

The authors presented a moving picture of five patients before, during 
and one year subsequent to the institution of treatment. 

The results in the last series of 50 cases were as follows: 7 — excellent, 
20 — good, 8 — fair, 9 — slight improvement, and 6 — failures. The per- 
centage of excellent results is not high, but the cases were especially selected 
as a severe test for this new method of treatment. With rare exception, 
all were of over two years’ duration, and more than half had had arthritis 
for some five to 25 years. The few patients selected who had had the dis- 
ease for less than two years were chosen solely because the rapid downward 
progress of the disease made them a severe test for any form of treatment. 
To eliminate the possibility of spontaneous exacerbations and remissions, 
the great majority of the patients in this series had been under observation 
for at least two years and had previously proved resistant to all tried forms 
of therapy. 

Because there is no specific for chronic arthritis, any new form of treat- 
ment which promises a fair chance for improving a refractory case should be 
welcomed as an additional form of therapy, especially as it has been found 
that this medication is not harmful in the dosages employed. It apparently 
is not a specific, and it is not known how it acts, but this is equally true of the 
sulfonamides, salvarsan, gold, etc. Obviously it is a powerful tonic as the 
patients usually gain weight and feel better. It is believed that the im- 
provement observed was not coincidental to the “burning out of the disease.” 
It would be most improbable that such improvement would occur suddenly 
from natural causes. It should also be noted that following the cessation of 
treatment, the improvement was sustained for weeks and even months in a 
large percentage of cases. 


EVALUATION OF ARTHRITIC CASES TREATED BY 

VITAMIN D 

By Lewis Clark Wagner, M.D., New York City 

When the research work on chronic arthritis was begun at the Hospital 
for Ruptured and Crippled with vitamin D therapy, it was considered best 
to have an impartial orthopedic surgeon evaluate the results of the cases 
under treatment. He was to have nothing to do with the general care and 
treatment of the patients, but examined each patient on his first visit to the 
clinic and reexamined him at the end of one year. 
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These patients were examined very thoroughly, the examinations in- 
volving all the locomotive systems of the body. In general, each examina- 
tion included the appearance of the patient and described his habitus, his 
method of walking if possible, and his activities. The loss or gain of 
weight was noted, as was the patient’s normal size. All joints were tested 
as to range of motion and the major joints were measured. Deformities 
and swellings of the joints were tabulated. Muscle strengths were estimated 
and disabilities noted. 

At the end of one year, these patients were seen again, and a separate, 
thorough examination was made. By comparing the two examinations, one 
was able to deduce whether there had been any improvement or not. 

In the final evaluation of these cases it was necessary to have certain 
criteria from which to arrive at one’s conclusions. These were as follows : 
(1) feels better; (2) increased weight; (3) loss of pain; (4) increased 
motion; (5) decreased joint swelling. It must be added that these patients 
probably could not get much worse, so we looked for positive findings. 
They were cases on whom many forms of therapy had been tried with no 
improvement. 

In the tabulation of the results, we have five major headings (see chart 
1). The end results are rated none, poor (1 to 25 per cent), fair (25- to 50 
per cent), good (50 to 75 per cent) and excellent (75 to 100 per cent). In 
judging in which column a case should be placed in the tabulation of results, 
if there were negative findings to all the criteria as stated above, the case 
would be placed in the no improvement column. A poor result would be 
one in which perhaps two or three positive results appeared out of the five 
suggested ratings, such as feeling better and loss of pain. In the fair 
group, the result would be judged by the possibility of feeling better, in- 
creased weight and increased motion, with loss of pain. Of course this can 
only be relative, as motion may not have improved in all the joints, but 
there may have been more motion in the shoulders, fingers, neck or knees. 
In the group rating called good, 50 to 75 per cent, one would find positive 
improvement in all five criteria on evaluation, considering most important 
partial loss of joint swelling and increased range of motion. The gain 
of weight and subjective symptoms of pain and feeling better are all added. 
In the last group, we have the cases which are marked excellent, showing 
75 to 100 per cent improvement and these patients have shown improvement 
in every respect. There are two cases which were completely relieved. 
However, they are left in the excellent group. 

The conclusions drawn from these orthopedic examinations and evalua- 
tions of the patients treated by vitamin D show that the greatest improve- 
ment appeared in the patients with rheumatoid arthritis. One noteworthy 
mding was that there was considerable improvement in four cases of Marie- 
Jtrumpcll arthritis. This improvement was in the muscles of the neck and 
s loulclers. However, the changes in the spine were not improved because 
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ankylosis had taken place. It might be considered that the improvement 
in the osteoarthritic patients was of no particular note. 

This report is upon 42 cases examined out of the possible 50 which are 
reported from the clinical angle in Dr. Snyder’s section of this paper. The 
eight other cases to complete the series were not available and thus my 
statistics have to be based upon the cases examined. 


Chart I 


Classification 

Type of Arthritis 

End Results 

None 

Poor 

1-25% 

Fair 

25-50% 

Good 

50-75% 

Excellent 

75-100% 

Osteoarthritis 

3 


2 



Rheumatoid arthritis 

5 

2 

18 

2 

5 • 

Marie-Striimpell arthritis 



4 



Bursitis (chronic) 

1 





Total 

9 

2 

24 

2 

5 

Per cent 

21.42% 

4.76% 

57.12% 

4.76% 

11.90% 


42 cases examined at one year intervals. Deductions from findings such as 

(1) feels better 

(2) increased weight 

(3) loss of pain 

(4) increased motion 

(5) loss of joint swelling. 

Discussion oh paper of Dr. Snyder ct al.. The F reatment of At tin ttis zuith an Agent 
Containing Massive Doses of Vitamin D” 

Dr. Charles A. Ragan, Jr., New York City: At the Arthritis Clinic of the 
Presbyterian Hospital, New York, we had 31 cases. These patients were admittedly 
a difficult group of cases. Most of them had had gold and had developed some 
manifestations of intoxication, so we could not give them gold. One developed 
agranulocytosis. Four had the disease for less than two years. A woman of 27 
had the disease for more than three years. None of them had it for less than a year. 
The treatment was not so prolonged as in Dr. Snyder’s cases. We continued the drug 
only for four months in 11 patients, in eight patients for four to six months, and in 
12 for more than six months. We did serum-calcium determinations on these patients 
and found no elevation after treatment. In nine there was an elevation above 11.9. 
Eighteen of the patients developed some toxic manifestations, usually nausea and 
vomiting, which promptly cleared after cessation of the treatment. 

As far as improvement goes, we were struck by one feature of the drug, namely 
that seven of the patients felt very much better. In only one patient could we see any 
objective signs of improvement. Seven showed a significant drop in sedimentation 
rate; eight were promptly improved but the result was not very striking. Sixteen 
showed no improvement at all. One remained well after he stopped the drug. The 
remainder relapsed immediately after the drug was discontinued. In view of the 

























PROCEEDINGS OF AMERICAN RHEUMATISM ASSOCIATION 


129 


report from Hopkins regarding the use of irradiated ergosterol we are hesitant to 
continue the use of this medication. 


Dr. Darrell C. Crain, Jr., Washington, D. C. : I wonder if some one might 
have a little influence with the publicity departments of the manufacturers of the 
products that are used. Many of us have been getting advertising from the manu- 
facturers of concentrated vitamin D which could be described as “enthusiastic,” to 
put it mildly. Some well controlled experiments by other investigators would seem to 
indicate that concentrated vitamin D is not the super cure for rheumatoid arthritis 
that some are claiming. Certainly the general practitioner who gets some of the 
advertising put out by the Ertron Company might be led astray if he were to take it 
seriously. I think in all fairness to the medical men throughout the country Dr. 
Snyder might suggest to this company that it be a little more objective in its adver- 
tising. 

Dr. Clyde Hartzell Kelchner, Allentown, Pennsylvania: Last April I en- 
joyed the privilege of seeing some of these patients whom Dr. Snyder was treating 
with Ertron. They were very much more enthusiastic about Ertron than were our 
patients at the Abington Memorial Hospital Arthritis Clinic. There was also some 
difference in the type of patient as well as in the type of treatment used in the two 
clinics. Dr. Snyder’s patients were entirely pay patients, whereas ours were charity 
patients with a lower- economic status. Ertron was the only treatment given his 
patients, but our group received rest, dietetic and physical therapy as well as all the 
usual, accepted forms of antiarthritic treatment, in addition to Ertron. Their focal 
infections were cleared up conservatively and we tried to correct their anemia as well 
as any other derangement of their physiological processes. 

In our small group of 40 cases under Ertron therapy for 12 to 24 months, we 
had 22.5 per cent who said that they were better, although the sedimentation rate of 
these atrophic arthritics had not returned to normal levels. Another 22.5 per cent 
said that although their arthritis was no better, they felt much stronger while they 
were taking Ertron; 30 per cent were no better; 15 per cent refused to continue with 
the Ertron therapy (three said it made their arthritis worse; one refused it because 
of severe anorexia and marked weight loss; a fifth complained of severe headaches; 
and a sixth of sharp abdominal pain). There were four patients, or 10 per cent, in 
whom we stopped it because we were afraid to continue the Ertron. One patient, a 
man of 42, developed a coronary occlusion which may not have been influenced in 
any way by the Ertron. Two other patients developed a marked leukopenia during 
the course of Ertron therapy, one of whom developed a peculiar skin lesion which the 
dermatologists thought might be caused by an allergic reaction. Another patient 
showed a rise in blood phosphorus to 13 and phosphatase to 24 and we were afraid to 
give her any more. In all fairness to the drug, I must say that all of our 40 cases 
were severely involved atrophic arthritics. 


Dr. Richard H. Freyberg, Ann Arbor, Michigan: I have been interested in 
learing these reports. For the last three years we have been studying the effects of 
various preparations of vitamin D administered in large doses, including the prepara- 
tion Dr. Snyder reported on. Our results were not so good as Dr. Snyder’s. We 
followed 36 patients with rheumatoid arthritis, for at least two years and some as 
ong as three years. Those 36 patients were given 45 different courses of treatment 
Unly 14 patients were considered to have had subjective improvement. Some of these 
leported considerable improvement but had only slight subjective improvement. 
n n| v r ,r' eie ° n y ® 1X instanc es of objective improvement among these patients. In 
We felMwT? ° f C o CS WaS there a reduction 511 the erythrocyte sedimentation rate. 

in the co irse S” V “‘“"S ° f patients Was there any ^idence of improvement 
the course of the disease. There were a number of instances of gastrointestinal 
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irritation with anorexia and vomiting due to the medicine. In eight patients sig- 
nificant hypercalcemia developed and in many instances this was accompanied by 
quite severe symptoms. So we are not very greatly impressed by the evidences of 
improvement. 

We wish.ed to see whether or not some of the improvement might be on a 
psychogenic basis. Through the courtesy of the manufacturers of one of the prepara- 
tions employed, capsules containing a placebo were made. These placebo capsules were 
given some patients for approximately two months before administration of vitamin D. 
Some patients who had subjective improvement with the vitamin D had no improve- 
ment when the placebo was given. We concluded that in the majority of cases the 
symptomatic improvement, where it occurred, was not on a psychogenic basis. 

At this time we feel that evidence of improvement from large doses of vitamin D 
as we employed it is rather slight and occurred in only a minority of the patients. 
One mistake that many physicians are apt to make is to rely upon a single drug for the 
treatment of arthritis, so that little or nothing else will be done for these patients. 
We feel that this preparation certainly should not be relied upon as a remedy which 
will alter the course of the disease; less than half of our patients had symptomatic 
improvement, and considerably fewer had any objective evidence of improvement. 

Dr. R. Garfield Snyder, New York City (closing) : My purpose in presenting 
this paper on the treatment of arthritis with an agent containing massive doses of 
vitamin D was not to emphasize the value of any one type of vitamin D, but rather 
it was an attempt to arouse renewed interest in the use of massive doses of vitamin D 
in the treatment of arthritis. 

Although our entire experience has been limited to the study of one particular 
type of vitamin D, it is obvious that the entire subject needs careful study, not only 
in one clinic but in many clinics, and that in the future comparative studies should be 
made of the various types of vitamin D to determine which one, if any, is the most 
efficacious and least toxic. 

In this study we only used one therapeutic agent. Although it is necessary to 
do this from a scientific standpoint, it is hardly fair to any therapeutic agent to use 
it alone, for most agents should be used in combination with other well known thera- 
peutic agents in order to get the maximum beneficial effect. 

It has been brought out here this afternoon that at Presbyterian Clinic, Abington 
Memorial Clinic and the University of Michigan Clinic various degrees of improve- 
ment were obtained; most of the observers claim that they did not see as good im- 
provement as we reported in our series. The fact that different clinics obtained vari- 
ous percentages of clinical improvement is not of great importance, because many 
uncontrollable factors enter into the question of relative degree of improvement ob- 
tained in any one clinic. For example, Dr. Kelchner visited our clinic recently and 
observed a very distinct difference in the class of patients we were treating and those 
treated in his clinic. Our clinic is a pay clinic ; the patients are intelligent and very 
cooperative, whereas the patients in the Abington _ Clinic are charity patients. In 
the University of Michigan clinic the patients come from long distances throughout 
the state, so that they cannot return for frequent careful observation. 

There is no reason why the clinical improvement should be absolutely uniform 
with this therapeutic agent, any more than they are uniform with gold. 

In regard to the subject now under discussion, it is possible that they did not 
obtain a large percentage of good results at Presbyterian because of the fact that 
they only had a small series and did not keep up the treatment long enough. We have 
found from experience that many cases do not start to improve until the second or 
third month after treatment is instituted. 

In regard to the toxic results reported from Johns Hopkins, it should be noted 
that they had only two cases. The vitamin D product used in these two cases was 
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only SO per cent calciferol, and the remaining 50 per cent was made up of toxic side 
products. In addition, the dosage used in these cases was 700,000 units per day, 
which is almost three times what we found to be safe in our clinic with a much less 
toxic product. It seems strange to me that this report should even be published in 
the Journal of the American Medical Association. Certainly, a series of two cases 
is obviously too small a series on which to base any reliable conclusions, especially 
as all the toxic symptoms cleared up within two days. 

The moving picture demonstration was presented as a new method of establishing 
objective improvement in a series of arthritis cases treated by a new therapeutic 
method. In view of the skepticism which always is associated with the introduction 
of a new form of treatment, we feel that this method of establishing unquestionable 
visible evidence of improvement should be used more frequently in the future. 

In conclusion, we admit that we do not know how this form of vitamin D acts, 
and we do not know that massive doses of vitamin D are really necessary in order 
to cure arthritis. At the present time we have no known way of estimating the 
amount of vitamin D that is actually absorbed, as there is no chemical method to 
determine how much vitamin D is eliminated in the feces' and the urine. It may be 
possible that most of it passes through the intestines unchanged. For that reason we 
have had this product prepared in such a manner that we can inject intramuscularly, 
so that we will actually know in the future how much vitamin D it is necessary to 
inject in order to obtain therapeutic results in arthritis. 

We also admit that we do not know from previous experience that this particular 
product is better and less toxic than the vitamin D preparations made by the ultra- 
violet method. During the coming year we intend to carry out a very careful 
comparative study of another series, using vitamin D prepared by the ultraviolet 
irradiation method. 


TREATMENT OF ARTHRITIC CONTRACTURES OF THE KNEE 

(Abstract) 

By John G. Kuhns, M.D., Boston, Massachusetts 

Deformities at the knee are among the most disabling of deformities 
in chronic arthritis. Five hundred and eighty-six contractures at the knee 
(313 patients) were found in 1453 patients suffering from chronic arthritis 
on the Wards of the Robert B. Brigham Hospital. A contracture is de- 
fined as a relatively fixed shortening of a group of muscles and their liga- 
ments. After it has been present several years it often leads to irreversible 
changes in the muscles. Flexion contractures of less than 10° were not 
included in this study since, as far as could be observed, little disturbance in 
function resulted from so mild a deformity at the knee joints. 

Extension contractures were recorded only if the knee could not be 
flexed more than 10° from the fully extended position. This type of con- 
tracture was observed only when the knee was kept in extension for long 
periods of time during the active stage of the disease, or when much force 
iad been used in correcting a previous flexion deformity. 

All of the contractures except 1 1 followed involvement of the knee by 
atropine arthritis. Eleven flexion contractures occurred as the result of 
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hypertrophic arthritis. Usually both knees were similarly involved in the 
same patient, but there were 40 patients with flexion contracture in one knee 
and no deformity in the other knee. The case histories of these patients 
suggested that local trauma played the major part in this involvement of one 
knee only. 

In attempts to prevent and to correct these contractures of the knee, a 
program of treatment was evolved which has been modified as more effective 
methods have been found. In patients seen during the first six months of 
their arthritis, contractures could usually be prevented. 

The most effective method of preventing contractures at the knee when 
arthritis was present was rest in full extension until the muscular spasm and 
pain had subsided. Walking was permitted when motion and weight-bear- 
ing did not lead to pain. If the period of rest was prolonged beyond two 
weeks, exercises were often necessary to maintain strength and control of 
muscles about the knee. Splinting of the knee in extension was required 
if there was a persistent tendency to flexion. Fixation was not continued 
longer than one week without examining the knee and permitting a little 
motion temporarily. Long fixation of the knee without motion tended to 
produce extensive muscular atrophy and a contracture in extension. 

When a flexion contracture could not be corrected passively, an attempt 
was made to correct it by a series of plaster casts. With the fixation of a 
plaster cast the muscular spasm usually subsided and the knee could then be 
brought into more extension. The plaster cast was cut into an anterior and 
posterior half in two days and was removed for short periods to permit the 
application of heat and for exercises when these could be performed without 
pain. When 10 degrees or more of correction in the contracture had been 
obtained a new cast was applied. Contractures were usually corrected by 
this method in from one to three months. For persisting weakness of the 
muscles of the thigh a caliper was then worn when walking to maintain cor- 
rection until the muscles became stronger. 

The results of treatment are listed as good with a final result of less than 
5° of contracture; fair with from 5 to 15° of contracture remaining; and 
poor when there were more than 15° of persisting contracture. Many of the 
contractures of long duration and of severe degree required surgical cor- 
rection. There is no satisfactory method of determining the resistance of 
contractures at the first examination. One can tell whether plaster casts will 
be effective usually only after several weeks of trial. 

This study showed : 

1. Arthritic contractures at the knee can be prevented: (1) by rest, if 
weight-bearing causes pain; (2) by splinting the knee in full extension, if 
there is muscular spasm; and (3) by exercise, if there is muscular weakness 
and atrophy. 

2. When flexion contractures cannot be corrected passively the best early 
method of correction is a series of plaster casts, each cast securing as much 
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extension as possible. Calipers and exercises are usually required after full 
correction in order to maintain it until muscular strength is regained. 

3. Flexion contractures too resistant for plaster casts are corrected 
most easily by a posterior capsuloplasty. It leads to painless weight bearing 
if the articular surfaces are not destroyed. 

4. Manipulation, wedging casts and traction are relatively ineffective 
procedures. Skeletal traction is of value only after operations which free 
the contracture and permit extension gradually or the correction of a sub- 
luxation. 

5. Arthroplasty is the procedure of choice in ankylosis if motion is de- 
sired. In chronic arthritis the end results to date have rarely been good. 
Osteotomy is employed when a better position for weight bearing alone is 
desired. 


Discussion on paper of Dr. Kuhns, “The Treatment of Arthritic Contractures of the 

Knee " 

Dr. Frank D. Dickson, Kansas City, Missouri: Dr. Kuhns has not been guilty 
of over-statement when he says that contractures of the knee constitute one of the 
serious after results of arthritis. Such contractures do lead to very serious incapaci- 
tating disability. 

In his discussion Dr. Kuhns has very wisely differentiated between contractures 
of limited duration and those that have existed over a long period of time. In the 
former we are dealing with tissues which are still plastic and more or less readily 
corrected. In the latter we have to do with ligaments which are fibrosed, thickened, 
and unextensible so that they not only resist efforts at correction, but tend very defi- 
nitely to reproduce deformity even though this has been corrected by one of the 
methods which Dr. Kuhns has enumerated. 

. In cases of acute arthritis our experience parallels that of Dr. Kuhns in the 
desirability of maintaining the limb in extension in a plaster splint until the acute 
symptoms have subsided. This requires a number of weeks, as a rule. Then after 
the acute stage has subsided, it is desirable to remove the extremity from the splint 
and exercise the joints very gently, applying hot fomentations before such movements 
are carried out. 

In older cases with fixed contractures, we are dealing with a different problem 
entirely. Deformities in these cases must first be corrected and such correction main- 
tained or they will recur. Although I would admit that often and perhaps generally 
in t lese older cases, correction can be secured by a series of corrective plaster splints, 
our experience with this method has not been so happy as to cause us to use it ex- 
tensively. Our failures have been due perhaps to lack of patience on our part. We 
prefer to do a capsuloplasty in these older, resistant cases rather than to attempt cor- 
rection either by traction or casts. 

In our experience forced manipulation has been of no value in resistant con- 
tractures It can only add to joint damage and usually results in ankylosis in exten- 
i n. ieie is one exception to this: in mild flexion contractures in which the joint 
is quiescent, I believe in such cases wedge casts properly handled are highly effective 

metbodnT 01 a ' ? 7 e ' Vlth Dr - Kuhns when he sa y s that faction is not an effective 
verv weh , ,n ? c ? ntractures - Compound traction or Russell’s contraction acts 

looked ’ P t ‘ CU ar y m young ,ndlviduals - 1 believe its value should not be over- 

contractmes'of the knee.^ 5 ^ Unimp0rtailt place in the treatment of arthritis and 
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Arthrodesis is a very useful procedure in badly damaged knee joints if the hip 
joint is not involved and the other knee is serviceable. So often both knees are in- 
volved that I must agree with Dr. Kuhns that arthrodesis has not a large field of 
application. 

In the final analysis, prevention is always better than correction and usually 
easier of accomplishment. The best treatment for a fully contracted knee is to begin 
treatment early, prevent deformity from occurring and so avoid the necessity of 
reconstruction surgery. 

I want to thank Dr. Kuhns for the thorough manner in which he handled this 
important subject. 

Dr. W. P. Holbrook, Tucson, Arizona: I could spend the entire time allotted for 
discussion of this paper in enumerating the points upon which I agree with Dr. 
Kuhns, so I shall limit my discussion to a few things upon which I do not agree. 

First of all, let me raise the point with regard to selecting a suitable time for 
straightening, manipulation or doing capsuloplasties on flexion contractures of the 
knee. 

I had always been told by my orthopedic colleagues that one should wait until 
the disease was inactive and until the joint was quiescent. This practice resulted in 
the accumulation of many stubborn flexion contractures which never became entirely 
inactive, even after waiting for months and sometimes years. 

About 1935 my associate, Dr. Hill, and I decided to see how important this factor 
was and what would happen if correction of flexion contractures was carried out 
regardless of disease activity. We selected 19 patients with flexion contractures 
whose disease was obviously active, for trial. Under deep anesthesia, manipulation 
was carried out for the purpose of correcting the flexion deformity. These were 
patients who had failed to correct their deformity with the cast process which Dr. 
Kuhns described. Four patients required two manipulations to secure correction; 
four required capsuloplasties, the balance were straightened by simple manipulation 
on the first attempt. Fourteen of these 19 patients were rechecked a year later and 
found to be walking with straight legs. Since this time we have done many such 
manipulations with equally satisfying results. 

I wish to emphasize the point that waiting too long for activity of the disease 
to subside will end in more stubborn contractures and that the sooner a flexed joint 
is straightened the more satisfactory is the ultimate result. 

We fully approve of a period of relaxation in corrective casts, but if the leg 
does not straighten very promptly within a few weeks or months, more drastic pro- 
cedure should be carried out without delay. 

This brings me to the second point which concerns the value of manipulation in 
which I seem to be in disagreement. Soft, gentle manipulation will restore many of 
these flexion contractures to a perfectly straight leg without the necessity of dangerous 
manipulation or capsuloplasty. 

Until manipulation has been attempted under deep anesthesia, it is impossible to 
tell whether the deformity will be corrected fairly easily or not. Our results with 
manipulation have been so satisfactory in general that we have done fewer and fewer 
capsuloplasties. 

The third point upon which I wish to disagree is the question of the degree of 
correction necessary in a flexion contracture. I agree that if you have a 60 or 80 
degree knee flexion contracture and will reduce it to 15 degrees, you have placed the 
leg in a position in which the patient may be able to walk, but if you allow walking 
on a 15 degree flexion contracture, very shortly that contracture will become 20 or 
25 degrees. The flexion contracture will recur and the patient will again become 
bedridden. 

We have felt that even a 5 degree flexion should be watched most carefully before 
allowing much walking. If possible, we carry our correction of the contracture to 
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where the leg comes back to complete extension and the entire group of hamstring 
muscles are relaxed and not taut. 

The fourth point is that one must he very careful in allowing walking even with 
a very small degree of contraction until sufficient time has elapsed for healing and an 
adequate course of corrective muscle exercises completed. If weight bearing is 
allowed too soon, before muscle tone is sufficient to maintain weight in the erect posi- 
tion, flexion invariably recurs. 

The last point concerns the occasional loss of flexion following a manipulation 
or operative procedure. Most of these occur because of failure to begin passive and 
assistive exercises early enough. We have had relatively few in this group and those 
were in joints so badly destroyed that the manipulative procedure was done without 
much hope of securing a moveable joint. 

I wish to thank Dr. Kuhns for such a timely and scholarly paper. 

Dr. Edward F. Hartung, New York City: I would like to ask Dr. Kuhns if one 
case he showed did not have a posterior dislocation of the tibia. - This brings up a 
very important point. In our experience the main disadvantage of any form of cor- 
rection except posterior capsulotomy is the great frequency of a sequential sub- 
luxation of the tibia. In our experience, unless the correction is attempted within the 
first year and unless the deformity is very slight, almost any form of correction ex- 
cept an open operation will result in a subluxation. In severe and long standing flex- 
ion deformities at the knee the only effective treatment is posterior capsulotomy. An 
additional observation we have made' is the inability of the patient to extend the leg 
completely even after an open operation, owing to the lengthening of the quadriceps 
as a result of the prolonged flexion deformity. We commonly meet this situation by 
transplanting the tibial tuberosity distally. 

Dr. Loring T. Swaim, Boston, Massachusetts: I personally feel that many of 
these corrective things should never have to be performed. Our real job is to get 
these cases early and treat them adequately by prevention so that we will not have to 
resort to operative or manipulative procedures to get them corrected. If we could 
get the cases early enough the possibility of flexure contraction would be taken into 
consideration in the very beginning and prevented at the start. 

Dr. John G. Kuhns, Boston, Massachusetts: I am very grateful for the dis- 
agreement of opinion. I think you will see that as there was much disagreement 
among those who treat acute rheumatism, there is just as much disagreement among 
those who treat flexion contractures. 

In regard to the manipulation, we begin just as with any correction and as we 
did with the changes of casts which I have described. 

As to the question of arthrodesis being a useful procedure, in the past few months 
I have seen four patients who had arthrodeses performed by general surgeons who 
came into our clinic with arthritis in the other knee and in the back. What was I to 
do ? There was nothing left to do. 

I was enthusiastic about manipulation at first. When I first went to the Robert 
Breck Brigham, Dr. Swaim was very kind to me and permitted me to manipulate a 
number of flexed knees. Most of those knees are *stiff in extension and I am not 
certain whether it would not have been better to leave them as they were with a little 
motion in flexion. 

A mild flexion contracture is not always disabling. I have had several old 
ladies who would not submit to operative procedures in whom I have attempted cor- 
rections. I have been working on those knees for a matter of five years or more and 
there has been no appreciable change. Probably if I took roentgenograms I would 
notice some lipping. Probably there would be trouble in the back. That lantern slide 
to which Dr. Hartung referred did not show a subluxation of the tibia. If you have 
a lexion deformity of more than 30° it may look like a subluxation. 
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THE TOCOPHEROLS (VITAMIN E) IN THE TREATMENT OF 

PRIMARY FIBROSITIS 

By Charles LeRoy Steinberg, M.D., Rochester , New York 

The therapy of primary fibrositis has been most unsatisfactory, and 
there is no unanimity of opinion regarding it. Previous communications 
have called attention to the similarity in the pathologic lesions between so- 
called nutritional muscular dystrophy and primary fibrositis. Mackenzie 
and McCollum have shown that the development of nutritional muscular 
dystrophy is accompanied by an increase in urinary creatine excretion, and 
improvement by decrease in urinary creatine. 

Creatine excretion studies were done on 15 cases of primary fibrositis 
by the Folin microchemical method. After tocopherol therapy these studies 
were repeated on 13 cases. The creatine excretion was increased in all cases 
before therapy was started. The total amount of creatine varied from 264 
to 918 mg. The creatine was increased above 300 mg. in 12 cases. Toco- 
pherol therapy had a marked effect in reducing the urinary creatine excretion. 
In one instance the creatine dropped from 750 to 95 mg. after one week of 
therapy, in another from 495 to 110 mg., and in another instance the 
'creatine excretion dropped from 706 to 196 mg. after seven weeks of toco- 
pherol therapy. The daily urinary creatine excretion varied from 86.4 to 
140 mg. daily in a control group of ten normal individuals. Two cases of 
progressive muscular dystrophy had urinary creatine excretions of 504 mg. 
and 329 mg. respectively. 

One hundred forty-five cases of primary fibrositis have been treated 
successfully with the tocopherols (vitamin E). The preparations, dosage 
and method of administration were as follows: Sixty cases of primary 
fibrositis were given daily by mouth for the first week 200 mg. of natural 
mixed tocopherols in oil, which was equivalent to 180 mg. in vitamin E 
activity expressed as alpha tocopherol. Half of this dosage was given 
thereafter. Ten cases of primary fibrositis were given 200 mg. of alpha 
tocopherol intramuscularly at weekly intervals along with the oral treatment. 
Thirty cases of primary fibrositis were given 2 to 8 c.c. of wheat germ oil 
daily by mouth. Twenty-one cases of primary fibrositis were given 200 mg. 
of alpha tocopherol intramuscularly at weekly intervals. Nine cases of 
primary fibrositis were given 334 mg. of mixed natural tocopherols intra- 
muscularly at weekly intervals. This preparation caused severe local reac- 
tions in all instances and systemic reactions in three instances. The local 
reaction consisted of localized pain, increase in local heat and swelling. The 
local lesion healed leaving a firm fibrotic area. No suppuration occurred. 
The systemic reaction consisted of increased generalized aches, soreness and 
slight increase of temperature. This reaction was later traced to the pres- 
ence of about 18 per cent of vegetable sterols in the preparation. These 
sterols, of course, are entirely unobjectionable orally, but are not readily 
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assimilated by tissue. Nine cases of primary fibrositis were given 65 mg. of 
alpha tocopherol succinate, six cases the same amount of gamma tocopherol 
palmitate three times daily by mouth. One hundred forty-three out of the 
145 cases treated in this manner were completely relieved of all symptoms in 
a period of from one to three weeks after starting therapy. Two cases that 
received wheat germ oil were only slightly improved. Four cases were 
treated by inunction with the natural mixed tocopherols without benefit. 

A careful history and physical examination are carried out to establish 
or refute a diagnosis of primary fibrositis. A biopsy or urinary creatine 
determination or both are done on questionable cases. Three hundred mg. 
of the natural mixed tocopherols in oil are given daily by mouth during the 
first week. Half this dose is given for the next two to three weeks. Bile 
salts along with oral tocopherol therapy have been given to a recent group of 
cases studied. It is too early to evaluate results from this therapy. Sixty 
mg. of natural mixed tocopherols in oil are given daily by mouth for an 
indefinite period after complete recovery. This dose is maintained with the 
idea that the daily requirement of this vitamin is in the neighborhood of 1 
mg. per kilo of body weight. Some of our patients have been observed for 
a period of 16 months under this management. No toxic effects have been 
noted. 


Discussion on paper of Dr. Steinberg, “'Ike Tocopherols ( Vitamin E ) in the Treat- 
ment of Primary Fibrositis” 

K. Hickman, Ph.D., Rochester, N. Y. : I should warn you that I am not a 
medical doctor but a physical chemist who has become interested in vitamin tech- 
nology. My firm prepares fat-soluble vitamins by high-vacuum distillation in the 
same town in which Dr. Steinberg lives. Our research laboratory has been experi- 
menting on vitamin E for some years and we have had the privilege of sending various 
vitamin compounds to Dr. Steinberg who has applied them in his work. 

Apparently primary fibrositis is the first human deficiency condition which has 
been found definitely to respond to vitamin E. This is in contrast with the doubtful 
response of human maternity cases to this vitamin. 

I shall use the limited time at my disposal to describe certain aspects of the chemis- 
ry o vitamin E rather than to discuss Dr. Steinberg’s paper directly. The vitamin 
was discovered 20 years ago by Evans and co-workers as a material which would cure 
a , n a . r , ' , cia y . in d uc ed sterility in rats. It was at once assumed that the vitamin 
should play a similar part in human medicine, curing naturally-occurring sterility con- 
i ions an particularly female abortion. Similar hopes were entertained for vitamin 
E m farm animal nutrition. These hopes have been partially realized in the latter 
case but have failed to materialize in human medicine. 

n , Sp ' te , of these fai ! ures > 4 was evident that vitamin E, which occurs in nearly 
a nods and especially in fats and in tissues near the seed or reproductive organs 
must have some important function. It was already known that vitamin E is the usual' 

• l’n nnn' eS / u' atlV - e ° f fatS whlch c l uic kly go rancid unless they contain 1-10 parts 
only the fat bnt f ^ 0CC . Urred to us that Perhaps the vitamin preserves not 

2ed in If! , ^dy - 1SSUeS m C011taCt with fat and the oil-soluble vitamins con- 
tint tlm a, atl r dle tlssue - Thls belief was strengthened by Moore’s observation 

the amount of vitamSTin tii/dS ^ Hw ° f ** iS pr0portional 
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We have conducted experiments on the synergy of vitamin E with vitamin A and 
carotene. The method has been to test the increase of rate of growth induced by 
vitamin A or carotene when differing amounts of vitamin E are given simultaneously. 
The synergy turns out to be very pronounced, a quantity of carotene which is insuf- 
ficient to support life in the absence of vitamin E becoming entirely adequate in the 
presence of the optimum quantity of E. On the other hand, in the complete absence of 
carotene the vitamin E is unable by itself to support life. 

The synergy of these two oil-soluble vitamins is an important but isolated phe- 
nomenon. To make out a proper case for vitamin E, other related instances must be 
found. Dr. Steinberg has shown that vitamin E controls the quantity of creatine 
degraded from human muscle; experiments which we are sponsoring at the Strong 
Memorial Hospital in Rochester are showing that the vitamin E minimizes the de- 
struction of vitamin A during juvenile fevers. If the present cures of fibrositis col- 
lected by Dr. Steinberg can be repeated with vitamin E elsewhere, it will be evident 
that the vitamin is playing as important a part in controlling the metabolism of muscle 
fiber as in controlling the survival of creatine and the fat-soluble vitamins. It sug- 
gests that vitamin E should be considered in other rheumatic and neural conditions in 
which other factors may be wasting in the absence of the vitamin. It is significant 
that the content of vitamin E in the modern diet is less than half that it is likely to 
have been in the diet of primitive man. 

I have one minor criticism of Dr. Steinberg’s paper which is that he has neces- 
sarily applied to human medicine a technic which would not be tolerated in the bio- 
logical laboratory. He has striven for 100 per cent cures and since these have been 
obtained with doses of different magnitude, we can not tell from his present work 
what is the minimum curative dose of vitamin E. My belief is that this dose will 
prove to be smaller than that used by Dr. Steinberg, especially when the dosage is 
spread over every meal rather than given once daily. This smaller dosage, relatively 
unimportant clinically, may be significant where the vitamin has to be administered 
to those in straightened circumstances. 

Dr. H. M. Margolis, Pittsburgh, Pennsylvania: Fibrositis, a condition met so 
frequently in practice, has received altogether too little study. Therefore, any addi- 
tions to our understanding of this disease and especially any suggestions toward im- 
proving its treatment are indeed welcome. Dr. Steinberg’s report raises several 
questions. In view of the biopsy findings and the creatine excretion changes, one 
gets the impression tfiat the cases under consideration in this report are examples of 
true muscular fibrositis or muscular rheumatism. For it would be remarkable if 
vitamin E induced such an effect on the metabolism of tendinous structures, with 
alteration of the creatine excretion. One wonders, then, whether cases of so-called 
interstitial, capsular, or periarticular fibrosis have been included in this study. 

In my own experience, true muscular fibrositis, with tender, palpable rheumatic 
nodules has been a rarity. By and large the cases of fibrositis we see are examples of 
capsular fibrositis, involving tendinous structures, in which we wish vitamin E were 
effective. It would, therefore, be helpful if Dr. Steinberg could tell us whether he 
makes such a diagnostic distinction between the various types of fibrositis and what 
his results have been in these different varieties of the disease. 

Dr. M. H. Dawson, New York City: I should like to ask what are the clinical 
criteria on which a diagnosis of so-called “primary fibrositis” is made? The term is 
used so loosely that one cannot escape the conclusion that it is applied to a whole 
group of diseases including “psychosomatic rheumatism,” bursitis, postural strain, 
occupational and traumatic conditions, etc. That such a variety of diseases should 
respond to one therapeutic agent seems fantastic. 
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Dr. E. F. Rosenberg, Chicago, Illinois : Dr. Steinberg has shown us photographs 
of severe Dupuytren’s contracture, in illustration of a clinical form of fibrositis. 
Subsequently he has told us that he has been able to cure fibrositis in a large per- 
centage of his cases with vitamin E. I would like to ask him whether he wishes to 
imply that severe Dupuytren’s contracture can be cured by vitamin E. 

Dr. D. M. Angevine, Wilmington, Delaware : I should like to ask three questions : 
(1) On how many patients- were biopsies. performed? (2) How many biopsies were 
done both before and after therapy? (3) Was the creatine tolerance determined on 
any of these patients? 

Dr. Charles LeRoy Steinberg, Rochester, N. Y. (closing) : In reply to Dr. 
Hickman about scaling down the dose, there may be a revision of the dosage. The 
maintenance dose described by Mackenzie and his coworkers was 0.6 to 1.0 mg. per 
kilo of rabbit body weight. 

Dr. Margolis brought up the question whether these cases were all muscular or 
periarticular fibrositis. It is difficult to be certain of the diagnosis of periarticular 
fibrositis in our experience. Later observation often proves these cases to be some- 
thing other than primary fibrositis. All cases reported in this paper were fibrositis 
affecting muscle, tendon or aponeurosis. 

Dr. Dawson asked by what criteria we make a diagnosis of primary fibrositis. 
The clinical history is most important. Given a healthy appearing individual whose 
muscles stiffen (“jell”) on the least exposure to cold, who often must lose time from 
work because of generalized stiffness and soreness, whose blood picture is normal and 
who shows on careful examination of the skeletal structures, such tell tale evidences as 
fibrous nodules, thickenings in various planes of aponeuroses and tendon contractures 
without known cause a presumptive diagnosis of primary fibrositis should be made. 
If in addition, the urinary creatine excretion is increased and this creatinuria responds 
favorably to tocopherol therapy, then a positive diagnosis can be made. In other 
words, a diagnosis by exclusion is most important. 

As to the question as to whether we have cured a case of Dupuytren’s contrac- 
ture, my experience is as follows: In no instance of marked contracture have we been 
able to improve the condition by medical methods. The skin of the palm of the hand 
is thick and leathery. Tocopherol therapy has returned this tissue to a more normal 
appearance. I have treated three early cases of Dupuytren’s contracture involving 
one digit on each hand with tocopherol therapy and splinting the digit during the 
night. These three cases have markedly improved. 

In reply to Dr. Angevine’s question, 12 cases were biopsied. No follow-up 
biopsies on the treated cases were done. 



CASE REPORTS 


A CASE OF MULTIPLE MYELOMA WITH LIVER INFIL- 
TRATION AND A LOW PROTHROMBIN PURPURA * 

By John A. Schindler, M.S., M.D., F.A.C.P., Monroe, Wisconsin 

This case of multiple myeloma is being reported because of certain features 
that are rarely reported in the literature on multiple myeloma . 1 In half the cases 
of multiple myeloma the soft tissues, particularly the liver, spleen, and kidneys 
are invaded by the typical round cells closely resembling plasma cells and having 
little or no intercellular substance . 2 The case presented demonstrates such in- 
vasion and a resulting liver damage of such advanced degree as to give rise to 
most of the symptoms and signs the patient presented, most notably a purpura 
initiated by a low blood prothrombin. 

Case Report 

W. K., aged 67, white, had always enjoyed extraordinarily good health, working 
daily as a carpenter. His family history was not revealing. His habits were good. 
He stated that he felt well until August 7, 1940, when he slipped and fell on his back 
while carrying a heavy piece of lumber. He felt an immediate pain in his back 
which, though not severe enough to disable him, continued as a constant soreness 
from that time on. It was not until three months later that he had any other soreness, 
and that began in his right anterior chest about December 1, 1940. 

Within a week after his fall, he noticed weakness which began insidiously and 
gradually increased so that by mid-November, 1940, he had to stop work and by 
December 1, 1940, he was so weak as to be hardly able to walk. 

Some time in August, too, a short time after his fall, he began to lose his zest for 
eating; he frequently felt nauseated, and he became more and more constipated. 
Even in October he noted an occasional black, sticky, foul stool. These symptoms 
increased in severity and by November IS, 1940, he could eat very little without 
feeling full ; and vomiting, which consisted of recently eaten food, occurred almost 
daily. On November 16, 1940, he had a stool well mixed with bright red blood, and 
at frequent intervals more blood appeared, never in large amounts. His constipation 
by that time had become so severe that only large doses of castor oil produced a 
movement. 

Never a heavy man, the loss of 20 pounds from August to December left him a 
very emaciated figure. He sought the aid of several physicians and clinics; his gastro- 
intestinal tract was examined by roentgen-ray without finding any disease. He was 
placed by his last doctor on a high vitamin intake and iron for his anemia. 

He entered St. Clare Hospital on December 12, 1940. 

Physical Examination. The physical examination revealed a man well preserved 
for his years, quite emaciated, and able to a limited extent to walk around. His tem- 
perature was 98.8° F. orally, pulse 80, respiration 18, and blood pressure 130 mm. Hg 
systolic and 70 mm. diastolic. The positive physical findings were : 

* Received for publication May 24, 1941. 
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(1) In both retinae were numerous scattered small recent hemorrhages. The 
blood vessels had a normal appearance. (2) There was a marked pallor to his skin 
and mucous membranes. (3) The gum margin showed oozing hemorrhages. There 
were petechiae scattered over the oral mucous membrane and over the skin on the 
thighs. (4) In the axillae and inguinal regions there were a few pea-sized elastic, 
movable lymph nodes. (5) The left eleventh and twelfth ribs were fairly tender to 
the touch as was one spot anteriorly on the right fourth rib. (6) There were fine rales 
scattered through the left posterolateral thorax. (7) The liver presented a smooth, 
rounded edge and extended three fingers’ breadth below the right costal margin. The 
spleen was not palpable. (8) In the left costo-vertebral angle a hard smooth mass 
descended on inspiration. This could not be palpated laterally nor anteriorly. (9) 
Several enlarged, tortuous veins extended from the lower abdomen, over the costal 
margins and disappeared on the chest. The heart, prostate and neuromuscular sys- 
tems presented no abnormalities. 

The first diagnostic consideration was a differentiation between four widely 
varying conditions: (1) Hypernephroma with bone metastases, (2) cirrhosis of the 
liver, (3) carcinoma of the colon with metastases, and (4) leukemia or other blood 
dyscrasia. 

The steps whereby the correct diagnosis was established will not be rehearsed. 
The first clue was found on the second day when a marked rouleaux formation of red 
blood cells was noted. With this guide post the establishment of the correct diag- 
nosis was a simple affair. 


Laboratory Data. The laboratory data gathered within a few days of his en- 
trance to the hospital were: Red blood cells 1,480,000. Marked anisocytosis. Hemo- 
globin 3.8 gm. per cent. Hematocrit 12 per cent. White blood cells 5,000. Schilling 
differential count eosinophiles 1.0; basophil es 0; myelocytes 0; juveniles 0; stab. 13; 
segmented 33; small lymphocytes 51; large lymphocytes 2; monocytes 2. Bleeding 
time 14 minutes. Coagulation time 3 minutes. Prothrombin time (method of Quick) 
56 seconds. Sedimentation rate 10 mm. per minute. Platelets 280,000. Fragility of 
red blood cells, beginning hemolysis 0.4 per cent, complete hemolysis 0.32 per cent. 
Takata-Ara test, positive. Plippuric acid synthesis 1.3 gm. ; van den Bergli, slight 
direct reaction, 0.3 mg. per cent; non-protein nitrogen 44 mg. per cent. Urea 8 mg. per 
cent. Chlorides 490 mg. per cent. Total blood protein 6.83 gm. per cent. Calcium 
6.04 mg. per cent (repeated). Phosphorus 5.0 mg. per cent (repeated). Gastric 
analysis fractional, free HC1 of 49. Total acid of 86. Cevitamic acid 1.7 mg. per 
cent. Urine: specific gravity 1.012, albumin 3 plus, sugar 0; casts one plus, erythro- 
cytes 3 to 4 plus, no Bence Jones protein. Bone marrow, sternal puncture, no marrow 
(repeated) but plasma-like cells in considerable number, having an abnormally large 
nucleus. _ So thin was the sternal plate that the hypodermic needle easily fell through 
it while infiltrating with novocaine. 


Roentgenological. . No defects of the skull were noted except a well circumscribed 
oss of density in the right mandible. The fourth anterior right rib, and the eleventh 
and twelfth left ribs showed punched out areas of rarefaction. 

No defects of the spine and pelvis could be found. 

. ^ ie barium enema could not be introduced higher than the mid-sigmoid. At this 
point the barium column ended in a smooth constriction. The examiner classified the 
constriction as spastic rather than neoplastic. 

r . T, ' 0U S| 1 bones of the upper and lower arms were normal, all the long bones 
ot uie hands showed numerous punched out areas of decreased density. 

"r- The pat - ie ? t . was given 4 mg. daily of 1 methyl 1-4 naphthaquinone intra- 
• } ' i n spite , of thls the prothrombin time did not deviate in the slightest. He 
The ZZ ?J 0mP “ vitamic acid and a hi Sh carbohydrate intake by mouth. 

1 urmar - v bleeding continued and six blood transfusions merely served to 
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raise his red blood count to 2,000,000. He appe.arcd to be somewhat stronger and 
felt better, but on January 2, 1941 he suddenly became stuporous, his breathing ster- 
torous, and examination revealed a complete paralysis of the entire right side. He 
died within a few hours. 

Necropsy. ' The. important features at the necropsy were a pathological fracture 
of the fourth right rib anteriorly. The liver was a pale granular grayish brown. In 
the colon were numerous hemorrhagic areas the largest of which were in the sigmoid, 
and here in two of the larger hemorrhages shallow ulcerations were present. Both 
kidneys were paler than normal with numerous small hemorrhagic areas scattered 
over tlie surface. The urinary bladder mucosa was highly hemorrhagic with old 
adherent blood clots in many places. In the brain were numerous small recent 
hemorrhages. 

In the microscopic section of the liver, the sinusoids were dilated and literally 
packed with cells characteristic of the plasma cells of multiple myeloma.- The liver 
cells themselves appeared fairly normal. In the kidney the venous capillaries were 
similarly filled with cells of the plasma type. In the marrow of the fourth rib the 
erythrogenic and leukogenic centers were entirely obliterated by an overgrowth of 
myeloid cells becoming plasma-like in numerous areas. In one of the inguinal nodes 
the sinusoids were filled with similar cells. 

Comment 

The rouleaux formation of the red blood cells which afforded the diagnostic 
sign post is thought always to occur with a hyperglobinemia. The total protein 
level here was 6.83 gm. per cent or normal. However, the albumin and globulin 
fractions were not separately done. In severe liver damage one may expect a 
marked inversion of the albumin-globulin ratio, not because globulin is increased, 
but because albumin is decreased. One can only conjecture whether a hyper- 
globinemia was present or not ; certainly not one of very high grade. 

The aggregation of red cells in rouleaux formation is doubtless in great part 
responsible for the extremely rapid sedimentation rate of 10 mm. per minute. 

When an increased prothrombin time is not affected by intravenous injec- 
tion of adequate amounts of synthetic vitamin K, critically severe damage of the 
liver has occurred. Severe liver damage in my experience is the only explana- 
tion of such a phenomenon. The clinical and laboratory evidences of liver 
damage in this case were enlargement of the liver, development of collateral 
circulation, a positive Takata-Ara test, a hippuric acid synthesis of 1.3 gm. and 
the prolonged prothrombin time not amenable to vitamin K therapy. That he 
died of the results of hemorrhage is definite. His course from the onset of his 
first symptoms to his death was a matter of only four months. The average 
duration of the disease was found by Geschickter s to be 24 months and by 
Batts 2 24 months. 

Though the blood calcium is by no means always increased in multiple mye- 
loma, paralleling as it does the blood protein levels, it is distinctly unusual to have 
so low a figure as 6.04 mg. per cent. The patient had jerking and twitching, a 
positive Chvostek sign, but never went into tetany. I have seen similar low 
calcium figures in cirrhosis of the liver in which case it was usually accompanied 
by osteoporosis. 

The high blood phosphorus is not unusual in multiple myeloma. 

The question must necessarily arise whether such a case as this should be 
called a plasma-cell leukemia, the only criterion of which is the constant finding 
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of plasma cells in the blood, 4 or a diffuse plasma-cell myeloma. In this case no 
plasma cells were found in the circulating blood ; it is possible the examination 
was insufficiently thorough. Until more is known of the origin of this type of 
cell, the classification is uncertain. 

Clinically, this case is interesting since the patient showed four of the six 
cardinal symptoms and signs of multiple myeloma listed by Geschickter and 
Copeland 5 : 

1. Multiple skeletal tumors in a person over the age of 35, 

2. Spontaneous fractures, usually a rib, 

3. Bence-Jones bodies in the urine, 

4. Lumbar pain with early paraplegia, 

5. Unexplained anemia. 

6. Chronic nephritis with azotemia and low pressure, and yet these were 
overshadowed by the manifestations of purpura, the bleeding gums, hemorrhagic 
retinae, melena, hematuria, and skin and mucosal petechiae. Next to purpura 
in clinical importance was the apparent obstruction of the sigmoid, which was 
found to be due to spasm at the site of the ulcerations into the hemorrhagic 
necrosis, and finally there was the clinical appearance of hepatic cirrhosis. 

In regard to the liver, the cells of which appeared fairly normal, but the 
sinusoids of which are so densely packed by myeloma cells, it is interesting to 
note what measurable functions were and were not impaired. The excretory 
function, as judged by the absence of jaundice and a van den Bergh of 0.3 mg. 
per cent was unimpaired. The most marked impairment was the inability to 
utilize vitamin K in the formation of prothrombin, etc. The formation of urea 
(8 mg. per cent) was likewise impaired. 

Summary 

1. A case of multiple myeloma is presented in which a striking invasion of 
the liver sinusoids by plasma-cells had occurred. 

2. The most prominent clinical aspect of the patient was a marked purpura. 

3. The purpura was due to a low blood prothrombin which was unaffected 
by large intravenous doses of 2 methyl 1-4 naphtholquinone. 

4. Other clinical and laboratory evidences of severe liver damage were found. 
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BALL THROMBUS IN THE HEART * 

By David M. Spain, M.D., New York, N. Y. 

Ball thrombus in the heart is a frequently mentioned complication in the 
course of mitral stenosis. However, reviews of the literature by Abramson 
(1914) 1 and Aronstein and Neuman (1939) 2 revealed reports of only 31 
authentic cases. Recently, Garvin (1941) 3 reported three additional cases. 
Ball thrombus of the heart is rare, and in only a few cases has the correct ante- 
mortem diagnosis been made or even considered. 

In the laboratories of pathology at Bellevue Hospital during the past year, I 
have encountered a ball thrombus in which the correct clinical diagnosis was 
made. 

Case Report 

The patient, (V. K.), a 33 year old white female housewife, was admitted on 
August 4, 1940 to the Fourth Medical Division of Bellevue Hospital (Dr. Charles 
Nammack, Director), following an episode of nocturnal dyspnea and cough with the 
production of pink frothy sputum. Ten days prior to admission the patient was hos- 
pitalized at another institution for cough and increased fatigability. After a few 
days of bed rest and sedation she was discharged as improved. 

At the age of 15 she complained of “growing pains’' but never had chorea or 
polyarthritis. Two years prior to admission she first noticed exertional dyspnea, 
orthopnea and cough. Since that time she had been on digitalis therapy. 

Physical examination on admission revealed a thin, pale, young female with 
marked dyspnea and moderate cyanosis. Moderate dullness and fine to medium moist 
rales were present over the bases of both lungs, posteriorly. Examination of the 
heart showed a diffuse precordial heave, an apical systolic thrill and diastolic shock. 
The point of maximum impulse was in the sixth intercostal space, 3 cm. to the left of 
the midclavicular line. Regular sinus rhythm was observed and the sounds were of 
good quality. A localized harsh rumbling presystolic and a diffuse soft blowing sys- 
tolic murmur were heard at the apex. The pulmonic second sound was louder than 
the aortic. The liver edge was felt 5 cm. below the costal margin. 

While in the hospital the temperature varied between 99°-101° F. for the first 
three weeks and between 100°-103.5° F. during the last two weeks. Respirations 
averaged 26 per minute and pulse rate 95. 

The sedimentation rate on August 21, 1940 was 41 mm. per hour and on September 
4, 1940 was 48 mm. per hour. Several blood counts revealed an average result of 
white blood cells 13,000 with 78 per cent polymorphonuclear neutrophiles and 22 per 
cent lymphocytes, red blood cells 3.5 million with 68 per cent hemoglobin (Sahli). 
Urinalysis showed 1 plus albumin with occasional red blood cells and white blood cells. 
Five blood cultures were negative. Blood Wassermann reaction was negative and the 
blood chemistry showed nothing significant. Several electrocardiograms during the 
five weeks showed sinus rhythm, increased P-R interval, notched P-waves, inverted T 3 
and diphasic P 3 . Chest plate on August 20, 1940 showed marked interstitial fibrosis at 
the base of the right lung with thickening of the pleura in the costodiaphragmatic 
angle. The heart was enlarged in all diameters with fairly marked accentuation of 
the mitral curve. Chest plate on September 4, 1940 showed consolidation of the right 
middle and lower lobes. 

* Received for publication June 13, 1941. 

From the Laboratories of Pathology, Bellevue Hospital, New York City. 
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On August 7, 1940 there was a sudden onset of coldness and numbness of the 
right hand, the pulse was not palpable and deep cyanosis was present. Cardiac 
rhythm at this time was regular. Small petechiae were observed in the right con- 
junctiva. On August 8, 1940 no dorsalis pedis pulsation was evident and there was 
marked pallor over the dorsum of the right foot and left big toe. This episode was 
transient. On the evening of August 11, 1940 the patient suffered a coughing spell 
which was productive of a large quantity of bloody sputum. All the limbs at this 
time were warm and the pulses were felt except in the right foot where no dorsalis 
pedis pulsation was present. 

On August 14, 1940 faint pulsation of the dorsalis pedis was noted. The chest 
showed diminished breath sounds at the right base. On August 18, 1940 all pulses were 
palpable. On several occasions there were transient episodes during which the patient 



Fig. 1 . Ball thrombus in left auricle. 


complained of coldness of all four extremities and a slight faint feeling. No blood 
piessures were taken during these episodes because of their fleeting nature. On 

i r Ug j St 7, 1940 , P atient suffered severe pain in the right flank and numerous red 
:>ood cells were detected for the first time in the urine. On August 30, 1940 the 
temperature rose to 103° F. the patient was coughing up bloody sputum and from this 
point on she became weaker and died on September 13, 1940. 

The clinical diagnosis was rheumatic heart disease with mitral stenosis and in- 
i’, 1 ) ciency, pulmonary infarction, multiple embolic phenomena and ball thrombus of 
tne leit auricle. 

Pmdnu J s - Necropsy was performed 15 hours after death. The peri- 
extended^R l Contairied a few hundred c.c. of clear straw-colored fluid. The liver 
M° W C ° Stal margin ‘ Seven hundred c ' c - and «»0 c-c. of clear 
Infarcts Zrt ° y ere in the right and left pleural cavities, respectively. 

showed con „„£- eSent , m the nght lower lobe of the lung and both kidneys. The lungs 
& ion, edema and patchy bronchopneumonia. 
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The heart weighed 390 gm. The pericardial surfaces were smooth and glistening. 
On section the right auricle and ventricle were found to be considerably distended by 
postmortem clot. The right auricle was dilated and the right ventricle was both 
dilated and hypertrophied. The tricuspid valve appeared to be insufficient and was 
thickened and shortened. The pulmonary valve was normal. The left auricle was 
markedly dilated and its endocardium was thickened and roughened. Within this 
chamber was a roughly spherical, fairly smooth-surfaced, grayish-red mass, measuring 
3 cm. in diameter. On section this thrombus consisted of partially organized, 
lamellated blood clot with a soft, red and necrotic center. It was attached to the 
posterior lateral surface of the auricle by a long, thin, friable pedicle. The thrombus 
lay loosely above the mitral orifice (figure 1). The mitral orifice was markedly 
stenosed as a result of thickening of the leaflets and shortening and fusion of the 
chordae tendineae. 1 he orifice was likewise insufficient. The aortic valve appeared to 
be normal. The coronary ostia were widely patent and the vessels appeared to be 
normal throughout. 

Comment and Summary 

The left auricular endocarditis, in all probability, was the focus of origin for 
the thrombus, while the tight mitral stenosis was an important factor in its 
enlargement into a ball thrombus. The transient episodes of interference with 
the peripheral circulation were probably caused by intermittent partial obstruc- 
tion of the mitral orifice by the ball thrombus. These episodes led to the con- 
sideration of ball thrombus as the causative factor. 
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ENDOCARDITIS DUE TO PSEUDOMONAS AERUGINOSA * 

By Vicente Moragues, M.D., and W. A. D. Anderson, M.D., F.A.C.P., 

St. Louis, Missouri 

Pseudomonas aeruginosa ( B . pyocyaneus ) is a common saprophyte of the 
skin and gastrointestinal tract. 1 That it may also inhabit the urinary tract is 
suggested by its occasional isolation from the blood stream following urological 
operations. 2 ’ 3 Being potentially pathogenic, it may invade from any of its 
usual locations, and cause serious localized or widespread infection. In rare 
instances localization on a heart valve has resulted in rapidly fatal acute endo- 
carditis. Review of the literature shows only two such cases reported in this 
country 5 and four in German medical literature.®’ 7 > 8 ’ 0 

Case Report 

D. K., a diabetic white man, aged 66 years, entered the hospital because of general 
malaise, dyspnea, chills, and burning on urination. For three months he had noticed 

* Received for publication June 13, 1941. 

From the Department of Pathology, Saint Louis University School of Medicine. 
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progression in the severity of his nocturia, with burning and dribbling at the time of 
urination. Dyspnea had been present for two weeks. For four days the dyspnea had 
been severe, and accompanied by high fever, chills, headache and diarrhea.' 

He was a well developed man, without emaciation, and was rational and co- 
operative in spite of considerable dyspnea. The respiratory rate was 54 per minute, 
temperature 106° F., and pulse rate 104 per minute. His systolic blood pressure was 
170 mm. of mercury, and diastolic 72 mm. The heart appeared slightly enlarged, 
though without thrills or murmurs. The rhythm was undisturbed except for occa- 
sional extrasystoles. Numerous rales were heard over both lungs posteriorly, and 
were coarser over tire right base where the breath sounds were diminished and vocal 
fremitus increased. Some dullness on percussion was present posteriorly over the 
lower lobes. 

By catheterization, 1,500 c.c. of urine were withdrawn from a distended and pain- 
ful bladder, and a retention catheter left in place. 

The laboratory findings at this time were as follows: Urine: acid; specific gravity 
1.023; albumin 2-j- ; sugar 2-}~; red blood count 3,810,000 per cu. mm.; hemoglobin 
12 g.; white blood count 16,200 per cu. mm.; segmented forms 80 per cent; stabs 12 
per cent; and lymphocytes 8 per cent; Kahn test negative; non-protein nitrogen 46 
mg. per 100 c.c.; blood sugar, 238 mg. per 100 c.c. 



I'lc. 1. The heart, showing large 


vegetations on the mitral valve and some thickening of 
the chordae tendincac. 
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On the third day the patient was markedly dyspneic and delirious. The pulse was 
iriegular and rapid. Bronchial breathing could be heard on both sides of the chest. 
Blood culture on the fourth and sixth days showed P. aeruginosa. On the seventh 
day the chest signs and general condition appeared improved. 

The temperature rose again abruptly on the ninth day. The patient became dull 
and uncooperative, and had involuntary bowel movements. Neck rigidity was noted, 
and the Kernig, Brudzinski, and Babinski tests were positive. Spinal fluid pressure 
was 45 mm. and on jugular pressure rose to 140 mm. The fluid was opalescent and 
had a cell count of 567 per cu. mm. Tests for globulin were negative, and no growth 
was obtained on culture. 

The patient’s condition steadily deteriorated. Blood culture taken on the four- 
teenth day again showed P. aeruginosa. Death occurred on the fifteenth day in 
hospital. 

Autopsy Examination. The main findings at autopsy involved heart, lungs, 
meninges, and prostate. The heart weighed 300 grams. The mitral valve was 
thickened and retracted, with some areas of calcification and, apparently, a moderate 
degree of stenosis. The chordae tendineae were shortened, thickened, and firm. 
On the auricular surface of the valve were large, extremely friable, grayish vegetations 
(figure 1). There were areas of ulceration, but no actual perforation of the valve. 
Some of the vegetations extended onto the endocardium of the left auricle. The left 
auricle was considerably dilated. The cardiac valves, other than the mitral, were 
uninvolved. 

Smears and sections from the mitral vegetations showed abundant, small, rod- 
shaped bacteria (figures 2 and 3), identified culturally as P. aeruginosa. Sections of 
the vegetations also showed large masses of necrotic debris and abundant fibrin. The 
myocardium was edematous and congested. In focal areas there were a few poly- 
morphonuclear leukocytes between muscle fibers. In some areas coronary vessels were 
involved by inflammatory changes. The intima showed proliferative thickening, with 
some chronic inflammatory cells scattered through this portion of the arterial wall. 

The lungs showed surprisingly little gross change. A hemorrhagic, infarct-like 
area about 1 cm. in diameter involved the lower part of the right upper lobe. The 
only other gross changes were subpleural, calcified, primary tuberculous lesions, and 
moderate anthracosis and emphysema. In sections, thrombi were evident in small 
arteries, and about the periphery of the area of necrosis there was fibrinous material 
and organization. Some alveoli about this region contained polymorphonuclear 
leukocytes. 

Cerebrospinal fluid in the subarachnoid space appeared slightly increased in 
amount and cloudy. Between some of the convolutions in the region of the vertex 
it seemed almost purulent. Smears from • this region showed many inflammatory 
cells, and a few small rod-like organisms similar to those from the cardiac vegeta- 
tions. Cultures from the meninges showed P. aeruginosa. Microscopically, the 
cells in the meningeal exudate were predominantly polymorphonuclear leukocytes. 
The meningeal blood vessels were prominently involved, both veins and arteries being 
infiltrated by acute inflammatory cells (figure 4). 

The urinary bladder had a thick edematous mucosa with some areas of hemor- 
rhage. The prostate was considerably enlarged by adenomatous hyperplasia with 
areas of necrosis and abscess formation in which polymorphonuclear leukocytes were 
numerous and bacteria could be demonstrated (figure 5). Thrombi involved some 
of the periprostatic veins. 

Small areas of focal necrosis were also present in the spleen. Areas of infarction 
and acute focal glomerular nephritis were evident in the kidneys. The gall-bladdei 
wall was thickened, with chronic inflammatory cells in submucosa and muscularis. 
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Fig. 2 (above). Microscopic appearance of the vegetations showing many large rods 
(Giemsa stain). 

Fig. 3 (below). Smear from the vegetations showing the same large rods (Giemsa 
stain). 
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Fig. 5. Prostate, showing an area of suppuration forming an abscess (hematoxylin 

and eosin). 
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The final anatomical diagnoses were: acute bacterial mitral endocarditis due to 
Pseudomonas aeruginosa; old mitral endocarditis with calcification and stenosis; acute 
myocarditis; acute purulent meningitis; acute meningeal arteritis; infarcts of spleen, 
kidneys and lungs; acute focal glomerulonephritis; adenomatous hyperplasia of pros- 
tate; abscesses of prostate; thrombosis of periprostatic veins; chronic cystitis; acute 
splenitis; parenchymatous degeneration of liver and kidneys; chronic cholecystitis; 
hemangioma of liver; obsolete tuberculosis of lungs; mild generalized arteriosclerosis; 
fatty infiltration of pancreas (diabetes mcllitus clinically) ; pyorrhea and dental caries. 

Review) of Previously Reported Cases: The six cases of endocarditis due to 
P. aeruginosa which have been previously reported are briefly noted here for 
the purpose of comparison. Details of these and the present case are given in 
the accompanying table. The literature was reviewed by Fish, Hand and 
Keim 5 in 1937. We have been unable to find any case reported since that time. 

Table I 


Tabulation of Cases of P. aeruginosa Endocarditis 


Author 

Blum 6 

De la 
Camp 7 

Roily 8 

Thayer 4 

Bungeler 5 


• Moragues 
s and 

Anderson 

Age 

2 h months 

51 

28 

42 

65 

71 

66 

Sex 

M 

F 

F 

F 

M 

M 

M 

Valve 

involved 

mitral 

mitral 

mitral 

mitral 

mitral 

aortic 

mitral 

Previous 
damage to 
valve 

? 

? 

yes 

? 

yes j 

? 

yes 

Probable 
portal of 
entry 

? 

skin? 

gastro- 

intestinal 

tract 

gastro- 

intestinal 

tract 

contami- 
nated in- 
travenous 
injection 

genito- 

urinary 

tract 

genito- 

urinary 

tract 

Other 

tissues 

involved 

? 

skin 

intestines 

spleen 

1 

meninges 

spleen 

kidneys 

arteries 

perito- 
neum; in- 
testines; 
ovaries 

spleen 

aorta 

kidneys 

meninges, 

arteries, 

spleen, 

lungs, 

kidneys, 

prostate 


Blum G in 1899 reported the case of a baby boy, two and a half months of age, 
with typical signs of congenital syphilis. At necropsy, a mitral endocarditis 
was found, with large numbers of Gram negative bacilli in the vegetations. 
These organisms were proved to be P. aeruginosa. 

In 1903, a case of chronic pyocyaneus septicemia with polyarthritis and a 
hemorrhagic diathesis was recorded by De la Camp ' in a woman, 51 years of 
age, who had also blisters, pustules and abscesses on the skin. The autopsy 
demonstrated bacterial endocarditis of the mitral valve. P. aeruginosa were 
isolated in pure culture from the vegetations. 

In 1906, Roily 8 published the case of a woman, 28 years of age, who had a 
typhoid-like septicemia two months before admission, during a small epidemic 
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in the house where she lived. She also had some meningeal symptoms. Cul- 
tures from blood and spinal fluid showed pure P. aeruginosa. At autopsy there 
was a bacterial endocarditis implanted on an old rheumatic mitral valve, menin- 
gitis and metastatic abscesses of spleen and kidneys. P. aeruginosa was demon- 
strated in sections of the valve and in the walls of the arteries. 

Thayer, 4 in 1926, analyzed the case of a female, 42 years of age, admitted to 
the hospital with the complaints of diarrhea, vomiting, anorexia, and progressive 
asthenia, of about three to four weeks’ duration. The temperature was sub- 
normal, the pulse 100 per minute. The right leg was swollen and edematous, 
the superficial veins prominent, and palpable thrombi were evident in the 
saphenous vein. The diarrhea continued and the patient died seven days after 
admission. The autopsy revealed chronic pelvic cellulitis and peritonitis, an 
ovarian abscess and a recto-vaginal fistula. There were many ulcerations in 
small and large intestine with perforation and acute peritonitis ; and in addition 
there was a gastric carcinoma. The heart showed bacterial endocarditis of the 
mitral valve. Cultures from the mitral vegetations, peritoneum, intestinal ulcers 
and ovarian abscess yielded pure growth of P. aeruginosa. This case occurred 
in the midst of a rather remarkable epidemic of Pyocyaneus disease with in- 
testinal manifestations. 

Bungeler, 9 in 1927, reported the case of a man, 65 years of age, who seven 
years before death had developed cardiac disease following erysipelas, and who 
showed physical signs of mitral insufficiency. Because of a “nervous disease” 
he was given repeated intravenous injections of a preparation of saprophytic 
bacteria called “saprovitan.” This preparation was later proved to contain 
P. aeruginosa. He developed a septicemia and died after 16 days. The autopsy 
revealed bacterial endocarditis of the mitral valve with a perforation 1 cm. in 
diameter in one of the cusps. No histological or bacteriological study was made 
of the vegetations. Cultures from spleen yielded B. proteus, P. aeruginosa and 
Gram positive cocci in chains. 

The case reported by Fish, Hand and Keim, 5 in 1937, was that of a male, aged 
71, who entered the hospital because of inability to void for three days. He 
had been catheterized three times during the three days prior to admission. His 
urinary symptoms started 18 months previously when he developed acute re- 
tention. This recurred about every six months necessitating catheterization 
each time. Other symptoms were nocturia, slow stream and occasional dysuria. 
Examination disclosed a symmetrically enlarged prostate. There was trabecula- 
tion of the bladder with several diverticula. Fourteen days after admission a 
suprapubic prostatectomy was performed. On the seventh postoperative day his 
temperature suddenly rose to 103.4° F. Six blood cultures before death were 
all positive for P. aeruginosa. The patient died on the twenty-seventh post- 
operative day. 

Bacterial endocarditis of the aortic valve with large numbers of Gram nega- 
tive bacilli in the vegetations was found at autopsy. In the wall of the aorta 
there were inflammatory cells and Gram negative bacilli. The kidneys pre- 
sented several infarcts and the prostate showed hyperplasia and several areas 
of acute inflammatory reaction though no bacteria should be demonstrated. 
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Comment 

Consideration of the case reported here and of those already in medical 
literature discloses several points of interest. The portal of entry in the present 
case, as in that of Fish, Hand and Keim, 5 appears to have been the genitourinary 
tract, probably from a focus in the prostate. Hyman and Edelman 2 and Scott 3 
have shown that P. aeruginosa may be isolated occasionally from the blood 
following urological operations. As in other types of bacterial endocarditis, 
there is a predilection for localization on a valve which is already damaged. 
Except in one case, 0 the mitral valve was the one involved. From the infected 
valve, spread may occur to spleen, kidneys, and meninges. Meningitis was a 
prominent manifestation in the present case as well as in that of Roily. 8 

An interesting feature of infection with P. aeruginosa is involvement of blood 
vessels, particularly arteries. This vascular inflammation is well demonstrated 
in the case reported here (figure 4), and was observed also in the cases of Roily 8 
and of Fish, Hand and Keim. 5 This tendency of P. aeruginosa to cause vascular 
inflammation has been studied by Fraenlcel. 1 The development of acute focal 
glomerular nephritis in association with this type of bacterial endocarditis does 
not appear to have been noted previously. 

Summary 

1. A case of bacterial endocarditis due to Pseudomonas aeruginosa , with 
meningitis, widespread infection of other organs and focal glomerular nephritis 
is presented. 

2. The six other cases which have been reported are briefly summarized. 

3. The importance of the genitourinary and gastrointestinal tracts as a portal 
of entry for Pseudomonas aeruginosa is pointed out. • The tendency of this 
organism to cause acute vascular inflammation is noted. 
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GONOCOCCAL MYCOTIC ANEURYSM OF THE AORTA: 

REPORT OF A CASE SUPERIMPOSED UPON A 
SYPHILITIC AORTA * 

By James H. Currens, M.D., and James M. Faulkner, M.D., F.A.C.P,, 

Boston, Massachusetts 

Mycotic aneurysms involving the aorta and smaller arteries have been re- 
ported not infrequently in the literature. V arious organisms have been isolated 
from the site of the aneurysm including the hemolytic and non-hemolytic strep- 
tococcus, staphylococcus, pneumococcus, H. influenzae and gonococcus. As a 
rule there is an associated endocarditis of the aortic or, less commonly, of the 
mitral valve, and it is supposed that the intima of the aorta becomes infected 
by secondary implantation from the valvular vegetations. A survey of the 
literature reveals nine cases of mycotic aneurysms resulting from gonococcal 
infection, which are summarized in table 1. We are reporting this case as the 
tenth such case. It is apparently unique, however, in that it is the only report 
known to us of a gonococcal mycotic aneurysm superimposed upon syphilitic 
aortitis. 


Case Report 


T. F., a 41 year old Irish-American painter, entered the second medical service on 
January 27, 1939, complaining of joint and muscle pains of four weeks’ duration. 
Twenty-five years previously he had been infected with syphilis and gonorrhea and 
over a period of several years had undergone irregular antisyphilitic treatment but 
received no specific treatment for gonorrhea. Seven years before, in 1932, he had 
been treated at the Boston City Hospital following a “shock” associated with uncon- 
sciousness for several hours and left hemiparesis. At that time he had no cardiac 
symptoms but there were well marked systolic and diastolic murmurs in the aortic area. 
• The heart and great vessels were not enlarged by roentgenogram. The Kahn test for 
syphilis was positive in the blood and spinal fluid. Diagnoses of tertiary syphilis, 
syphilitic aortic regurgitation, and cerebral thrombosis were made. He was treated 
with intramuscular bismuth for about eight months until he stopped attending the 
clinic. At that time the Kahn test in the blood was still positive but the paralysis had 
entirely cleared. 

Three years later he spent two days in the hospital following a prolonged alcoholic 
bout. At that time there was no change in the cardiac murmurs. There was no 
cardiac enlargement by roentgenogram, and the Kahn test for syphilis was negative 
in the blood and spinal fluid. An electrocardiogram was likewise normal. 

During the succeeding four years he was free of symptoms and remained fairly 
steadily employed as a painter in spite of continued heavy drinking and an inadequate 
diet. In December, 1938, he began to have nocturnal attacks of suffocation and sub- 
sternal pain associated with dyspnea and sweating. The pain often radiated down the 
inside of the right arm to the finger tips. After about a month of almost nightly 
attacks they began to diminish in frequency and severity but at the same time he began 
to have pain, redness, heat and swelling in the right foot and ankle associated witli 
cluUs and sweats. Later the painful swelling extended to the muscles of the ri°-ht 
land. There had been no previous history of rheumatic fever or chorea. 


♦Received for publication March 6, 1941. 
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On admission to the hospital the oral temperature was 104° F. pulse 120 and 
respirations 26 per minute. He was fairly well developed and nourished and in no 
acute distress. Dental caries was marked. The heart was not enlarged to percussion 
and the systolic and early diastolic murmurs previously noted were present in undimin- 
lslied intensity. The radial pulses were equal. The blood pressure was 150 mm. Hg 
systolic, /0 mm. diastolic. A smooth tender liver edge was felt three fingers’ breadth 
below the costal margin. The spleen was not felt. There were redness and swelling 
about the metacarpo-phalangeal joints of the right hand. There were also tenderness 
and pain on motion of the right shoulder joint. The prostate was enlarged boggy 
and tender. There were venereal warts on the glans penis. The deep tendon reflexes 



Fig. 1. Phono-electrocardiographic tracing taken just medial to the apex three weeks 
before death. The murmur preceding the first heart sound is the presystolic murmur and 
begins just prior to the peak of the A-wave. (We are indebted to Dr. E. A. Stead and Dr. 
Paul Kunkel for the use of this tracing.) 

were hyperactive on the left. Laboratory findings were as follows : Blood hemoglobin 
11.7 gm.; erythrocyte count 4,600,000: leukocyte count 19,000; with a differential of 
72 per cent polymorphonuclear leukocytes, 7 per cent band forms, 15 per cent lympho- 
cytes, 2 per cent monocytes, 3 per cent eosinophiles, and 1 per cent basophiles. Red 
blood cells and platelets were normal. Examination of the urine was negative except 
for 3-5 leukocytes, 2-3 epithelial cells, and an occasional red blood cell per high power 
field. There were no casts. Stool examination was negative for occult blood. The 
Hinton test for syphilis was positive in the blood as was a gonococcus complement 
fixation test. The non-protein nitrogen in the blood was 30 mg. per 100 c.c. and the 
total protein 6.5 grams. Agglutination tests for the enteric group of organisms and a 
prostatic smear and culture were negative. A roentgenogram of the . chest and a 
retrograde pyelogram were likewise negative. An electrocardiogram was normal. 



CASE REPORTS 


157 


Course. During a period of 18 weeks in the hospital the patient had an irregular 
fever of 100° to 102° F. Because of a strong but unconfirmed suspicion that the 
infection was gonococcal in origin he was given three courses of sulfanilamide (6 
grams per day) . ' In each instance there was a temporary decline in fever with im- 
provement which was not maintained in spite of continued treatment. Because of 
progressive secondary anemia, aggravated by the sulfanilamide, he was given three 
transfusions of 500 c.c. of whole blood. Eighteen blood cultures planted both aero- 
bically and anaerobically were negative. The nineteenth and twentieth cultures, both 
taken five days before death, were reported positive for gonococcus after the patient 
had died. 

The patient continued fairly comfortable, ambulatory, part time, for four months 
when he suddenly developed an attack of acute pulmonary edema apparently pre- 
cipitated by a vomiting attack. This was the first sign of cardiac failure. At this 
time a distinct mitral diastolic crescendo murmur became audible at the apex (figure 
1). Paroxysmal dyspnea and orthopnea became increasingly severe; edema of the 
extremities appeared, and there were severe nose bleeds and bloody stools. There 
were no petechiae. Three days before death the spleen became palpable. After 24 
hours of progressive pulmonary edema, the patient died. 

Necropsy Findings 

Anatomical Diagnosis. Syphilitic aortitis with superimposed mycotic aneurysm 
(gonococcal). Lobar pneumonia, left lower lobe, type 17, with pleuritis. Syphilitic 
aortic valvulitis with aortic insufficiency. Septic infarcts of the spleen. Acute focal 
embolic glomerulo-nephritis. 

The heart weighed 450 grams with enlargement primarily of the left ventricle. 
The tricuspid, pulmonary and mitral valves were normal. The commissure between 
the anterior and left posterior cusps of the aortic valves was widened so that there 
was a groove between the two cusps measuring about 0.6 cm. in width. The cusps 
were partly calcified in the region of this lesion so that it formed a rigid aperture 
which prevented the valve from closing completely. The leaflets and other commissures 
were normal. The endocardium of the left ventricle showed several fibrous plaques 
in the region of the aortic valve, these plaques being distributed in an oblique line 
across the endocardium beginning at the separation of the commissures mentioned 
above and ending at the lateral border of the left ventricle, seemingly marking the 
direction of the regurgitation of blood which probably occurred during life. The 
endocardium was otherwise normal. The aortic intima was covered with scattered 
lesions of two varieties, one consisting of irregular, raised, yellow plaques averaging 
5 mm. in diameter and the other characterized by oval to round lesions cream-colored 
to white. For a distance of 9 cm. above the aortic valve the aorta was dilated having 
a circumference of 7.5 cm. while the more distal aorta, in which the raised plaques 
already described were more prominent, measured 5.0 cm. in circumference. Five 
centimeters above the aortic valve in the dilated portion of the aorta a spherical mass 
of grayish-red friable tissue was attached to the intima. When the mass was removed, 
a saccular aneurysm was revealed, the opening of which measured 1.5 cm. in diameter 
(figures 2 and 3). Friable grayish-yellow material was attached firmly to its margins 
and the sac measured 4 by 2 cm. It was filled with an old blood clot and impinged 
upon the left auricle. The left lung weighed 1340 gm. and the left lower lobe was 
consolidated and bluish-gray on cut surface. 

The spleen weighed 380 gm. and was dark reddish-purple in color with an in- 
farct measuring 5 cm. by 3 cm. extending to the surface and exuding yellow purulent 
material on cut surface. 

. Tlie llver weighed 2,060 gm. The slightly enlarged kidneys had a combined 
weight of 380 gm. The capsular surface was smooth with a moderate number of 
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petechial hemorrhages over the surfaces of both kidneys and several dull red raised 
areas, the largest measuring 2% by 2 cm. The prostate was of usual size and con- 
sistency without abscess or evidence of infection. The seminal vesicles and testes 
were negative. 

Microscopic Examination. The heart muscle was normal. The alveoli of the 
left lower lobe of the lung were filled with polymorphonuclear leukocytes and fibrin. 



Fig. 2. Photograph of the heart and aorta. A. Mycotic aneurysm. B. Deformed aortic 
valve with separation of the commissure. C. Roughened fibrous plaque. 

There were multiple areas of focal necrosis with polymorphonuclear leukocytes 
throughout the spleen. The epithelium of the rectum was absent over a wide area. 
The glomeruli of the kidneys showed focal necrosis, infiltration with polymorpho- 
nuclear leukocytes and a marked proliferative capsular reaction in many instances with 
a few epithelial crescents. Many glomeruli showed almost complete hyalinization. 
The lymph nodes showed marked phagocytic activity in the germinal centers. In 
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sections of the aortic arch away from the mycotic aneurysm, there was marked fibrous 
intimal thickening of the aorta with interruption of the elastic tissue of the media 
and slight perivascular infiltration with lymphocytes in the media and adventitia. A 



Fig. 3. Photograph of the aortic valve and aorta including the mycotic aneurysm. 


con Sh l f 1 , CdgC , of the aneur -vsmal sac showed acute inflammatory infiltration 
T E l , polymorphonuclear leukocytes and fibrin in the intima and muscularis. 
there was acute necrosis involving both these areas. Rare diplococci could be <een 
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among the infiltrated cells. A section through the aneurysmal sac revealed complete 
absence of the intima and muscularis. The wall consisted of dense fibrous tissue, the 
surface of which was covered with young granulation tissue infiltrated by polymorpho- 
nuclear leukocytes and covered by fibrin. No elastic tissue was seen with elastic 
tissue stains in the aneurysmal sac. The vegetations consisted of a mass of fibrin, 
polymorphonuclear leukocytes and partly hyalinizcd material. 

Bacteriology. Pneumococcus type 17 was obtained from the heart’s blood. The 
spleen yielded gonococcus in pure culture. Vegetations from the mycotic aneurysm 
grew out both gonococcus and pneumococcus type 17. Cultures from the lung showed 
pneumococcus type 17 and Staphylococcus aureus. 

Discussion 

This case is of interest from three points of view: first, as a problem in 
clinical diagnosis ; second, as throwing some light on the problem of the causa- 
tion of the Austin-Flint murmur ; and, third, as an example of a rare condition, 
mycotic aneurysm of gonococcal origin involving a syphilitic aorta. 

Table I 


Reported Cases of Gonococcus Mycotic Aneurysm of Aorta 
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41 
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*A single small friable vegetation on the aortic valve, which yielded a Streptococcus 
hemolyticus on culture, perhaps only a terminal lesion. 


From the diagnostic angle it was considered probable that the patient was 
suffering from a gonococcus arthritis and the therapeutic response to sulfanila- 
mide was thought to be to a certain extent corroborative. Gonococcus endo- 
carditis was suspected and would have been considered as confirmed if the blood 
cultures had been positive during life. The etiology of the underlying heart 












CASE REPORTS 


161 


condition was a puzzle. A well-marked aortic diastolic murmur had been ob- 
served over a period of seven years without demonstrable cardiac enlargement. 
Although it did not seem probable that syphilitic aortic regurgitation could pur- 
sue such a completely benign course, this seems actually to have been the case. 
Whether as a result of treatment or not, the progress of the syphilitic lesion in the 
aorta appears to have been arrested for this prolonged period. 

In this case a well-marked mitral diastolic crescendo (Austin-Flint murmur) 
developed under observation. It is noteworthy that this murmur developed in 
the absence of an increase in the transverse diameter of the heart and without 
recent structural change in the aortic valve. The roentgen-ray measurements of 
the heart shadow on January 1, 1935, showed a cardiothoracic ratio of 14.5/29.8, 
whereas on May 15, 1939, after the development of the murmur, it was 14.4/29.1. 
It is difficult therefore to explain the development of the Austin-Flint murmur 
on the theory of a dilated left ventricle leading to relative mitral stenosis. On 
the other hand, the absence of postmortem evidence of recent structural altera- 
tion in the aortic valve might seem to militate against the theory that this mur- 
mur of recent origin could be entirely ascribed to the effect of a regurgitant 
stream from the aorta impinging upon a mitral leaflet thus causing, in effect, a 
stenosis. The development of the murmur coincident with the onset of failure 
suggests that the altered circulatory dynamics associated with failure were re- 
sponsible. Chief among these factors were an increased venous pressure and a 
shortened diastolic filling time (electrical systole was prolonged by 0.06 sec.). 

Mycotic aneurysm is an occasional complication of bacterial invasion of 
the blood stream. The aorta is the artery most frequently involved but the 
abdominal vessels, the cerebral arteries and the arteries of the extremities are 
also attacked in the order named. Formation of a mycotic aneurysm is the re- 
sult of lodgement of bacteria in the arterial wall with destruction of elastic fibers 
producing a local weakness. Aschner lists five routes by which organisms may 
reach the arterial wall, namely : 

“(1) By direct extension from suppuration in adjoining structures, aneurysm 
par arrosion. 

(2) By extension to or implantation upon the intirna from endocarditis of 
the aortic cusps; endocarditis verrucosa, or ulcerosa. This may occur in a 
previously normal or atherosclerotic aorta. 

(3) Metastatic aortitis, verrucous and ulcerous; infection by way of the 
blood stream implanted upon the intirna from a distant focus. Here also the 
aorta may have been previously normal or atherosclerotic. 

(4) Embolo-mycotic aortitis ; embolic infection through the vasa-vasorum of 
the aorta by way of the coronary arteries. As bacteria may also reach the aortic 
wall by this route we may speak of metastatic mycotic aortitis. The source may 
be the heart valves or some distant focus. 

(5) Lymphogenous aortitis as in cases secondary to purulent pericarditis or 
lymphadenitis.” 

It is evident that in this case the mode of development must have been as sug- 
gested under number three or metastatic ulcerative aortitis. The primary focus 
was not found at autopsy but it seems likely from a review of the course of the 
patient that the distant focus probably was the arthritis which had been present 
a few months before death. 



162 


JAMES II. CURRENS AND JAMES M. FAULKNER 


Summary 

The reported cases of gonococcal mycotic aneurysms of the aorta arc reviewed 
and an unusual ease of a gonococcal mycotic aneurysm involving a syphilitic 
aorta is presented. The diagnostic difficulties encountered and certain unusual 
auscultatory findings arc discussed. 

We arc indebted to Dr. Kenneth Mallory for valuable assistance in preparing this report. 
We arc also indebted to Miss Marion Lamb and to Dr. Ashbcl Williams of the Mallory In- 
stitute of Pathology for the bacteriological and anatomical findings, respectively. 
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IMMUNITY FROM INFLUENZA AND POSSIBLE METHODS 

FOR ITS PRODUCTION 

The term influenza has been used customarily to indicate a clinical 
syndrome rather than a clear cut etiological entity. The. usual clinical mani- 
festations of “influenza” are familiar to all our readers: the abrupt onset 
with fever, malaise, prostration, generalized aches and pains, signs of irrita- 
tion of the respiratory mucous membranes which are often slight in com- 
parison with the systemic symptoms, a leukopenia and usually a high degree 
of contagiousness. Illness of this type may occur in great pandemics, as 
localized epidemics which may have a high morbidity within the area in- 
volved, and as sporadic interepidemic cases, commonly called “endemic 
influenza.” 

Definite evidence as to the etiology of influenza has been obtained only 
regarding a portion of the epidemic cases. Smith, Andrewes and Laidlaw 1 
in 1933 first succeeded in isolating a filtrable virus by intranasal inoculation 
of ferrets with nasal secretion of human cases. These findings have been 
confirmed in many parts of the world, and there is no doubt that this virus, 
now designated influenza A, has been the cause of a large proportion of the 
cases in most of the recent epidemics which have been carefully studied. In 
1940 Magill and Francis independently isolated another virus, influenza B, 
which serologically is entirely different from A, although the diseases they 
incite are otherwise indistinguishable. Finally there is a third group 
amounting on the average to about one-third of the epidemic cases, “influenza 
Y,” which are not caused by either virus A or B. Nothing positive is known 
as to the .cause of these cases, and they are best regarded as a miscellaneous 
a gg re g a d°n which may or may not be due to one or more different viruses. 

The relative frequency of these types has varied greatly in different 
epidemics, and all three have been found in a single epidemic. Virus A has 
been reported more frequently than B, but the latter was the principal cause 
of the epidemic in 1940, and it appears also to be widespread. It has been 
reported in England and in Australia. 

Nothing positive is yet known as to the cause of pandemic influenza. 
There are many reasons for suspecting that it is caused by a virus, but this 
is still only an inference and it must remain so until another pandemic ap- 
pears. The status of the sporadic cases is still more questionable.. No virus 
has yet been obtained from them. 

Recovery from an attack of epidemic influenza is followed- by an im- 
munity, but this is less effective and less enduring than that observed after 
many other virus diseases. This lack of immunity is at times more apparent 

patten n c c t ^ 1 93 3 * ''66 S ' ^ aiK * Faidlaw, P. P. : A virus obtained from influenza 
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than real. In some individuals successive attacks have been due to. anti- 
genically different types of virus, and no one type affords any protection 
from infection with any other type. Several instances have been reported, 
however, in which virus A was isolated in two and even three successive 
attacks in the same individual at about two year intervals. Minor antigenic 
differences between various strains of A virus have been described, but the 
significance of these differences is still uncertain. 

Studies on experimental animals (ferrets, mice) and man have furnished 
much information regarding the infection, although a great deal remains 
obscure. The present status of the problem has been well summarized by 
Horsfall 2 and by Francis . 3 Two discoveries of fundamental technical im- 
portance have greatly facilitated these studies. The first was the demon- 
stration that chick embryos are highly susceptible to infection, and to a 
considerable extent can replace ferrets and mice for the demonstration of 
the virus, and even for its original isolation from patients. They also afford 
a convenient means of furnishing virus in large amounts and in relatively 
pure form. 

The second was the observation of Hirst 4 that active virus causes agglu- 
tination of chicken red blood cells and that this agglutination is specifically 
inhibited by immune serum from man or animals. The procedure can be 
used for titrating the potency (antibody content) of such sera. The results 
are sufficiently close to those obtained by testing the protective power of the 
serum in mice to warrant its use in extensive epidemiological studies. 

In both man and animals the portal of entry of infection is the respira- 
tory tract. The tissue primarily attacked is the superficial ciliated epi- 
thelium, and infection is largely limited to this and to its supporting tissues. 
Virulent strains cause pulmonary consolidations in animals, but this is not an 
essential part of the disease and appears to occur rarely if at all in uncom- 
plicated infections in man. The virus has never been found in the blood in 
man, and generalized systemic infection does not occur. Parenteral injec- 
tions of virus do not reproduce the disease, either in man or animals. They 
do stimulate the development of immunity in animals, associated with the 
appearance of virus-neutralizing antibodies in the blood. The immunity 
seems to be somewhat less effective and less permanent, however, than that 
following recovery from infection caused by intranasal inoculation. 

In man, also, recovery is accompanied by the appearance of circulating 
antibodies. In general the degree of protection afforded varies directly with 
the antibody content of the serum. In man the incidence of infection dur- 
ing an epidemic is greater in those with an initially low antibody titer. The 

2 Horsfall, F. L., Jr.: The present status of the influenza problem, Jr. Am. Med. 
Assoc., 1942, cxx, 284-287. 

3 Francis, T., Jr. : A rationale for studies in the control of epidemic influenza, Science, 
1943, xcvii, 229-235. 

4 Hirst, G. K. : The agglutination of red cells by allantoic fluid of chick embryo in- 
fected with influenza virus, Science, 1941, xciv, 22-23. 
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relationship is not precise, however, and no quantity has been found which is 
certain to prevent infection in all individuals. 

Since there is at least an approximate relationship between the virus- 
neutralizing power of the serum and resistance to infection, it was obviously 
desirable to determine whether injections of virus in man would increase the 
activity of the serum sufficiently to afford protection. Several extensive 
experiments of this type have been reported 2 ’ 5 in which virus was admin- 
istered, usually subcutaneously, a few weeks before the outbreak of an epi- 
demic. In general there was a fairly satisfactory increase in titer of anti- 
bodies in the serum of those individuals who had had but little initially. On 
the other hand, if the titer was originally high, it was but little affected by 
the vaccination. 

The results were less satisfactory, however, as far as actual protection 
from infection is concerned. In some series no definite reduction in the 
incidence of infection in the vaccinated group could be demonstrated. In 
others the incidence of infection was significantly reduced from the statistical 
standpoint, but on the average by only one-third to one-half as compared 
with the control groups. From the practical standpoint, this is not satis- 
factory. 

Stokes and Henle, 5 however, reported more successful results in a group 
of 100 boys, of whom 72 had been vaccinated with a chick embryo virus in- 
activated by formaldehyde, and 28 were untreated controls. All were al- 
lowed to inhale an atomized virus suspension of considerable virulence. Ten 
of the controls developed clinical influenza, whereas only one case appeared 
in the vaccinated group. A considerable number in both groups, however, 
showed a slight .elevation of temperature and presumably had subclinical 
infections. 

Two factors may in part explain these relatively unsatisfactory results. 
The virus given may have been excessively attenuated, and the parenteral 
route of administration may be an unfavorable one. 

The virus, in penetrating and attacking the superficial epithelium, is not 
directly exposed to the antibodies in the circulating blood. Antibodies 
presumably could protect from infection only if they were within or on the 
surface of the cells. Burnet studied human nasal secretion from this stand- 
point, and found that it had definite virus-neutralizing power, although 
quantitatively this was much less than that of the blood serum. Further- 
more there was a direct relationship between the activity of the blood serum 
and that of the nasal secretion, and the latter was likewise increased by im- 
munization. It is also reasonable to suppose that the resistance of the cells 
might be more effectively increased if they participated directly in the process 
of immunization, that is, if the virus, suitably attenuated, were administered 
intranasally in the hope of causing a subclinical infection. Burnet showed 
that this is the case in animals. 

y Stokes, J. Jr., and Henle, W.: Studies on methods of prevention of influenza, Tr. Am. 
Med. Assoc., 1942, cxx, 16-20. 
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■ Burnet" in 1940 reported an experiment with 17 human volunteers. 
An attenuated raceme was sprayed into the nose on two occasions at one 
week intervals, and then an active virus was instilled into the nose and 
throat. Three subjects developed clinical influenza, and one other had a 
mild attack. Four others showed a rise in antibody titer which indicated 
a subclinical infection. All those who became ill had had low initial anti- 
body liters in their scrum. The attenuated virus, however, was virtually 
inert as it caused no rise in antibody titer except in one case. 

Burnet 7 subsequently tried the effect of one nasal application of at- 
tenuated Ij \ irus in 22 volunteers. In nine cases with low initial antibody 
content m the sei uni the titer was substantially increased without any mani- 
festation of clinical illness. He regarded this as evidence of increased 
resistance, but he did not report testing these cases with active virus. 

Smorodintscff ct al. 8 in 193/ reported the intranasal application of virus 
"attenuated” by passages through ferrets and mice in 72 volunteers. Of 
these, 14 subjects developed clinical influenza, one third had general symptoms 
and 40 per cent showed some nasal hyperemia and discharge. Those who 
developed infection all had had low initial antibody titers which rose mark- 
edly after recovery. Those with higher initial titers showed no signs of 
illness but may have had a subclinical infection as there was a “distinct and 
consistent” rise in titer, although this was less marked than in the other 
group. 

Francis' 1 has also reported applying an attenuated virus by intranasal 
sprays or packs without causing clinical disease but without obtaining a 
regular increase in circulating antibody. He did not mention direct tests for 
immunity in this group. 

Manifestly no practicable procedure for immunization on a large scale 
can be mapped out on the basis of the experiments so far reported. They 
do suggest lines along which future experiments may be profitably con- 
ducted. If immunization is to be attempted, both A and B- virus should be 
employed, and they should probably be administered by the intranasal route. 
The virus must be sufficiently attenuated so as not to cause severe infection 
in any appreciable number of the subjects, but it must retain sufficient ac- 
tivity to incite a subclinical infection in susceptible individuals. This obvi- 
ously will require precise manipulation but the difficulties need not be 
insuperable. There appears, however, to be definite limitation to the useful- 
ness of any immunization procedure. As already pointed out, the protection 
afforded by recovery from natural infection is often relatively transient, 
and it is not likely that better results can be obtained from any practicable 
method of artificial immunization. It would therefore seem to be useful 


0 F M and Foley, M. ; The result of intranasal inoculation of modified and 

unmodified bfluenza virus stSns'in human volunteers, Med. Jr Australia, 940, ii, 655-659 
? Burnet, F. M.: Influenza B virus. II. Immunization of human volunteers with hvmg 

attenuated^virus, ^Med. r.^Austraha, j^^ t lgation^ of volunteers infected with the influenza 

virus, Am. Jr. Med. Sci., 1937, cxciv, 159. 
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only in the face of an impending epidemic or in special situations in which 
even temporary protection would be important. 

It is possible to secure immediate substantial although brief protection 
by passive immunization. Stokes and his associates have shown in animal 
experiments that protection can be afforded for about a ten day period by 
intranasal instillations of immune serum. By this route only from one- 
tenth to one one-hundredth as much serum is required as by parenteral in- 
jection. Smorodintseff et al.° have reported successful immunization by 
this method in man. During an extensive epidemic in Leningrad they 
treated 501 volunteers by intranasal administration of serum of highly 
immunized horses. Two doses were given at 15 day intervals. The in- 
cidence of infection was reduced from 8.2 per cent among 1825 controls to 
0.4 per cent. 

Such a procedure is no substitute for an effective method of active im- 
munization. Until the latter has been perfected, however, passive immuniza- 
tion might be of real value, particularly in the presence of a rapidly spreading 
epidemic. 

9 Smorodintseff, A. A. et al. : Obcr die spezifische Prophylaxie der epidemischen Grippe 
durch Inhalation antigripposen Serums, Ztschr. f. klin. Med., 1940, cxxxviii, 756-765. 
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Essentials of Pathology. By Lawrence W. Smith, M.D., and Edwin S. Gault, 
M.D. Second Edition. 960 pages ; 22.5 X 29 cm. D. Appleton-Century Co., 
Inc., New York. Price, $10.00. 


This book on pathology as its name indicates is primarily designed to meet the 
needs of medical students and practitioners. It is not recommended for workers in 
the specialized field of pathology, since there are many volumes written on subjects 
which can only briefly be discussed in this text. Nevertheless it contains an excellent 
bibliography. 

In general the orthodox and familiar arrangement of discussion is followed: 
(1) general pathology, (2) tumors, and (3) systemic pathology. This is in reality 
a handbook of pathology plus an atlas, and contains many excellent photographs and 
plates. In this second edition the first thirteen chapters which deal with fundamental 
pathological changes has been given more elaboration and space. 

There are 295 complete case histories presented. The case history method of 
presentation and correlation of clinical and pathological changes is especially useful 
for the student. The microscopic descriptions are of great value in laboratory work. 
This method is not entirely new in textbooks on pathology since it was used by W. T. 
Councilman in 1912. 

The book is larger than average and not of convenient size. Many blank pages 
are inserted for additional notes. Value of these pages is questionable as many book 
lovers are hesitant to mark up their valuable books. Also the margins are rather 
wide and add to the size of the volume. 

The subject material on the whole is very well presented. The parasitic in- 
festations are given adequate space. This is of especial importance now, and will be 
for some time to come because of the war and greater development in rapid trans- 
portation. s 
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Additional A. C. P. Members in the Armed Forces 

Already published in preceding: issues of this journal were the names of 1,430 
Fellows and Associates of the College on active military duly. Herewith are reported 
the names of 10 additional members, bringing the grand total to. 1,440. 


Marvin B. Corlette 
Dolph L. Curb 
Thomas H. DeLaureal 
Harold Fink 
Marshall W. Graham 


Saul Jarcho 
Robert M. Lintx 
E. David Sherman 
Brandt F. Steele 
William D. Sttibenbord 


Tentative Program of Postgraduate Courses of tiie American College of 

Physicians, Autumn, 1943 

In accordance with the policy of the College in furnishing to its members and 
medical officers in the armed forces opportunities for graduate instruction, the Ad- 
visory Committee on Postgraduate Courses has announced the following program for 
the autumn of 1943 : 

Course No. 1. Endocrinology (October 11-16) at Chicago under the director- 
ship of Dr. Willard O. Thompson, F.A.C.P.; Fee, $20.00. 

Course No. 2. Allergy (October 25-30) at Roosevelt Hospital, New York City, 
under the directorship of Dr. Robert A. Cooke, F.A.C.P. ; Fee, $20.00. 

Course No. 3. Special Medicine (November 8-19) at various Philadelphia in- 
stitutions under the directorship of Dr. Charles L. Brown, F.A.C.P.; Fee, 
$40.00. 

Course No. 3, Special Medicine, will be an unusual course in that it will be given, 
not at a single institution, but at most of the leading medical institutions in Philadel- 
phia, including special days and special subjects at Temple University School of Medi- 
cine, University of Pennsylvania School of Medicine and Graduate School of 
Medicine, the Pennsylvania Hospital, Jefferson Medical College of Philadelphia, the 
Phipps Institute, the Philadelphia General Hospital, the Institute of the Pennsylvania 
Hospital, the Lankenau Hospital, the Hospital of the University of Pennsylvania, and 
the Philadelphia City Morgue. Subjects covered will include psychosomatic medicine, 
allergy, arthritis and related conditions, blood diseases, cardiovascular diseases, 
peripheral diseases, syphilis, gonorrhea, respiratory diseases, tuberculosis, gastro- 
intestinal diseases, chemotherapy, diagnostic roentgenography, psychiatry, metabolic 
problems, tropical medicine, tumors, and legal medicine. 

The course will conclude on Friday, November 19, which will be devoted to a 
Regional Meeting of the College for Pennsylvania, New Jersey, Delaware, and ad- 
jacent territories. Members of the. College committees and the Board of Regents 
will be present to take part in the Regional Meeting, which will include, in the 
morning, medical clinics at the Hospital of the University of Pennsylvania under Dr. 
O. H. Perry Pepper, F.A.C.P. ; at noon, a buffet luncheon at the College Headquarters ; 
in the afternoon, a general session with papers by eminent authorities; and, in the 
evening, a social hour and dinner meeting at one of Philadelphia’s leading hotels. 
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Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members : 

Reprints 

Dr. Lyman B. Carruthers, F.A.C.P., Miraj, S.M.C., India — 3 reprints; 

Dr. Harold R. Carter (Associate), Denver, Colo. — 1 reprint; 

Dr. Herbert R. Edwards, F.A.C.P., New York, N. Y. — 13 reprints; 

Jack D. Kirshbaum (Associate), Major, (MRC), U. S. Army — 19 reprints; 

Dr. Vincent W. Koch, F.A.C.P., Janesville, Wis. — 1 reprint; 

Aleksei A. Leonidoff, F.A.C.P., Lieutenant Colonel, (MRC), U. S. Army — 1 
reprint ; 

Benjamin H. Neiman (Associate), Major, (MRC), U. S. Army — 1 reprint; 
Frank B. Queen, F.A.C.P., Lieutenant Colonel, (MRC), U. S. Army — 1 reprint; 
Dr. David Salkin, F.A.C.P., Hopemont, W. Va. — 1 reprint; 

Dr. Leon Schiff, F.A.C.P., Cincinnati, Ohio — 1 reprint ; 

Dr. Leon Schwartz, F.A.C.P., Medical Officer of the Bureau of Census — “The 
Health Program of the United States Bureau of the Census”; 

Dr. R. S. Anderson, F.A.C.P., Erie, Pa. — “Annual Report for 1942 of the Erie 
County Tuberculosis Hospital.” 


Southeastern States Regional Meeting 

The American College of Physicians held a Regional Meeting at Jacksonville, 
Fla., May 26, 1943, for the States of Florida, Georgia, Alabama and South Carolina. 
The program has been published in a previous issue of this journal. An analysis of 
the attendance showed a total of 146, of whom 84 were Service physicians and 62 
were civilian physicians. Of this number, however, 72 were members of the College, 
and 74 were guests, chiefly from the Medical Corps of the Army and Navy in the 
district. The member attendance was 23.9 per cent for the territory, which, though 
considerably lower than the average for Regional Meetings which heretofore has been 
about 40 per cent, was nevertheless a good showing, due to the acute war conditions in 
that part of the country. 

The scientific program was held throughout the morning and afternoon, with 
the respective State Governors presiding at different sessions. In the evening there 
was a social hour from six-thirty, and a dinner at the George Washington Hotel at 
seven-thirty, at which Dr. T. Z. Cason, Governor for Florida, was the Toastmaster. 
Addresses were made at the dinner-meeting by Dr. Ernest E. Irons, President-Elect 
of the College, Chicago, 111.; Rear Admiral Dallas G. Sutton, Envoy of the Surgeon 
General of the U. S. Navy, Washington, D. C. ; Colonel Henry M. Thomas, Jr., Envoy 
of the Surgeon General of the U. S. Army, Atlanta, Ga.; Dr. Charles H. Cocke, First 
Vice President of the College, Asheville, N. C. ; and Edward R. Loveland, Executive 
Secretary of the College, Philadelphia, Pa. Among other special guests at the dinner- 
meeting were Colonel Charles B. Callard, Director of the Medical Division, Camp 
Blanding, Fla., and Captain John J. O’Malley, Commanding Officer of the U. S. Naval 
Hospital, Naval Air Station, Jacksonville, Fla. 


The annual dinner meeting of the Mississippi members of the American College 
of Physicians was held Tuesday, May 11, 1943, in Jackson during the annual meeting 
of the Mississippi State Medical Association. The dinner was well attended by mem- 
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bers of the College and their wives. Dr. John G. Archer, F.A.C.P., College Governor 
for Mississippi, Greenville, presided and the following Fellows of the College par- 
ticipated in the program: 

Dr. G. W. F. Rembert, Jackson — "Some High Lights on the By-Laws of the 
American College of Physicians”; 

Dr. Douglas D. Baugh, Columbus — “Ways and Means of Increasing the Mis- 
sissippi Membership in the American College of Physicians” ; 

Dr. Laurance J. Clark, Vicksburg — "Some Remarks”; 

Dr. Wesley W. Lake, Pass Christian — "Report of a Case of Plummer Vinson’s 
Syndrome.” 

Dr. Edgar Hull, F.A.C.P., College Governor for Louisiana, New Orleans, was 
the guest speaker. Dr. Hull spoke on "The Prospect of Public Medicine.” 


Dr. Homer E. Prince, F.A.C.P., Houston, spoke on “Bronchial Asthma” at a 
meeting of the medical students of the University of Texas Medical Branch, Galves- 
ton, May 12, 1943. 


The 8th Annual Meeting of the National Gastroenterological Association was held 
in New York, N. Y., June 3, 1943, under the Presidency of Dr. Anthony Bassler, 
F.A.C.P., New York, N. Y. Among those who participated in the discussions and 
activities of the convention were Dr. Samuel Weiss, F.A.C.P., Dr. Max Einhorn, 
F.A.C.P., Dr. Thomas H. McGavack, F.A.C.P., and Dr. Henry A. Rafsky, F.A.C.P., 
all of New York, N. Y., Michael Lake, F.A.C.P., Lieutenant Commander, (MC), 
U. S. Naval Reserve, Dr. Louis L. Perkel, F.A.C.P., Jersey City, N. J., Dr. Sigurd 
W. Jolmsen, F.A.C.P., Passaic, N. J., Henry A. Monat (Associate), Lieutenant Com- 
mander, (MC), U. S. Naval Reserve, and Dr. Hyman I. Goldstein (Associate), 
Camden, N. J. 


Dr. Fred W. Wilkerson, F.A.C.P., Montgomery, has been elected President of 
the Medical Association of the State of Alabama. 


Dr. Louie Limbaugb, F.A.C.P., Jacksonville, has been named one of the Vice 
Presidents of the Florida Medical Association. 


At a regional meeting of the American College of Surgeons in Charlotte, N. C., 
March 22, 1943, addresses were made by Dr. Robert Wilson, Sr., F.A.C.P., Charleston, 
former College Governor for South Carolina, and Dr. Charles H. Cocke, F.A.C.P., 
Asheville, First Vice President of the College. 


At the 90th Annual Meeting of the North Carolina State Medical Society held in 
Raleigh, May 11-13, 1943, Dr. James W. Vernon, F.A.C.P., Morganton, was installed 
as President and Dr. Paul F. Whitaker, F.A.C.P., Kinston, was named President- 
Elect. 
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The Press Division of the Coordinator of Inter- American Affairs is republishing 
in Spanish the book, “Health Officer’s Manual” by Dr. Jacob C. Geiger, F.A.C.P., 
Director of Public Health of the City and County of San Francisco. The book has 
been translated by Dr. Osvaldo Cifuentes, who proposes to publish it under his direc- 
tion as a publication of the Direccion General de Sanidad of the Chilean Government. 


On May 22, 1943, at its commencement exercises, Duke University conferred the 
honorary degree of Doctor of Science on James S. Simmons, F.A.C.P., Brigadier 
General, (MC), U. S. Army, Director of the Preventive Medicine Division, Office of 
the Surgeon General. 


On May 21, 1943, Dr. J. Arnold Bargen, F.A.C.P., Rochester, Minn., spoke on 
“The Varieties of Ulcerative Colitis” at a meeting of the Delaware Academy of Medi- 
cine at Wilmington. 


The Association of Military Surgeons of the United States will hold its Slst 
annual convention in Philadelphia, October 21-23, 1943. This meeting will assemble 
physicians from all of the current war fronts where United States forces are fighting 
and from all the great base hospitals where rehabilitation of the wounded is in prog- 
ress. Numerous forum lectures, practical demonstrations, motion pictures and teach- 
ing panels will be conducted to present the latest techniques of wartime medicine and 
surgery. 

Ross T. Mclntire, F.A.C.P., Rear Admiral, (MC), U. S. Navy, The Surgeon 
General, is the Honorary Chairman of this meeting, Joseph A. Biello, Captain, (MC), 
U. S. Navy, General Chairman; and George F. Lull, F.A.C.P., Brigadier General, 
(MC), U. S. Army, and Edward L. Bortz, F.A.C.P., Commander, (MC), U. S. Naval 
Reserve, are Vice-Chairmen. 

The Executive Committee includes Captain R. H. Laning, (MC), U. S. Navy, 
Commanding Officer of the Philadelphia Naval Hospital, Dr. Stanley P. Reimann', 
F.A.C.P., Philadelphia, Dr. Gilson Colby Engel, Philadelphia, Commander J. L. 
Tinney, (M.C), U. S. Naval Reserve; and Dr. A. Newton Richards, Philadelphia, 
Vice President of the University of Pennsylvania. 


Dr. Robert U. Patterson, F.A.C.P., Dean of the University of Maryland School 
of Medicine, Baltimore, has been appointed Consultant to the Baltimore City Health 
Department. ' 


Dr. Herbert A. Burns, F.A.C.P., Minneapolis, Minn., has been placed in charge 
of the new Tuberculosis Control Unit in the State Division of Public Institutions. 


Dr. V. P. Sydenstricker, F.A.C.P., Augusta, Ga., delivered the Eighth Harvey 
Society Lecture at the New York Academy of Medicine, New York, N. Y., May 20, 
1943. Dr. Sydenstricker spoke on “Nutrition under Wartime Conditions.” 


Dr. Reginald Fitz, F.A.C.P., Boston, Mass., will speak on “The Crimson Thread” 
on a special program commemorating the one hundredth anniversary of the founding 
of Western Reserve University School of Medicine, Cleveland, Ohio, October 27, 1943. 
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Dr. David W. E. Baird, F.A.C.P., lias been appointed Dean of the University of 
Oregon Medical School, Portland. 


At a joint meeting of the Sixth and Seventh Councilor Districts of the Medical 
Society of the State of Pennsylvania, held in Williamsport, May 14, 1943, Dr. Herbert 
T. Kelly, F.A.C.P., Philadelphia, spoke on “The Modern Science of Nutrition and 
Nutritional Deficiency” and Dr. Walter F. Donaldson, F.A.C.P., Pittsburgh, spoke on 
“War Participation and Organized Medicine.” 


Walter S. Jensen, F.A.C.P., Colonel, (MC), U. S. Army, Executive Officer in the 
Office of the Air Surgeon, delivered the annual Edwin J. Jarecki Memorial Lecture in 
Philadelphia, Pa., April 29, 1943. 


Among the speakers at the annual meeting of the Iowa and Illinois Central Dis- 
trict Medical Association held in Rock Island, 111., May 27, 1943, were: 

Dr. Italo F. Volini, F.A.C.P., Chicago, 111. — “Clinical Observations on Heart 
Disease” ; 

Dr. Charles F. McKhann, F.A.C.P., Ann Arbor, Mich. — “Progress in the Control 
of Communicable Disease.” 


Dr. Clarence E. de la Chapelle, F.A.C.P., Professor of Clinical Medicine at New 
York University College of Medicine, has been named Acting Assistant Dean of the 
University. 


Dr. Titus H. Harris, F.A.C.P., Galveston, has been elected President of the Texas 
Association for Mental Hygiene. 


Dr. Horace M. Banks, F.A.C.P., and Dr. Harold F. Dunlap, F.A.C.P., both of 
Indianapolis, discussed a. “Case of Sarcoidosis” at the annual session of the American 
Society of Clinical Pathologists held in Chicago, 111., June 3-6, 1943. 


Dr. Thomas H. A. Stites, F.A.C.P., has resigned as Medical Director of the Penn- 
sylvania State Tuberculosis Sanatorium, Cresson. 


Under the Presidency of Dr. Karl J. Henrichsen, F.A.C.P., Chicago, 111., the 
American Academy of Tuberculosis Physicians held its annual meeting in Chicago, 
June 9—10. One of the guest speakers was Dr. David Salkin, F .A.C.P., Hopemont, 
W. Va., who spoke on the “Treatment of Tuberculous Bronchitis.” 


Dr. John W. Wilce, F.A.C.P., Columbus, Ohio, has been named representative of 
the Ohio State Medical Association on the State Advisory Committee on Recreation 
and Physical Education, which is supervising, the Ohio. Physical Fitness Program for 
the Department" of Education. 
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Dr. Chester W. Waggoner, F.A.C.P., Toledo, Ohio, has been reappointed a mem- 
ber o£ the Ohio Medical Board for the term ending March 18, 1950. 


Dr. Oswald F. Hedley, F.A.C.P., U. S. Public Health Service, Bethesda, Md., 
addressed the Rhode Island Industrial Health Institute held in Providence, May 19, 
1943. Dr. Hedley spoke on ‘What the Average Plant Can Do to Have an Industrial 
Health Program.” 


The annual meeting of the American College of Radiology was held in Chicago, 
111., June 6, 1943, under the Presidency of Dr. Byrl R. Kirklin, F.A.C.P., Rochester, 
Minn. The College sponsored a Conference of Teachers of Clinical Radiologists. 
During this conference Edward L. Bortz, F.A.C.P., Commander, (MC), U. S. Naval 
Reserve, discussed “War-time Graduate Medical Meetings.” 


Dr. George Baehr, F.A.C.P., Chief Medical Officer, Office of Civilian Defense; 
Washington, D. C., recently conferred with Mexican civilian defense officials in 
Mexico City on their organizational problems. While in Mexico City, Dr. Baehr 
spoke on "The Organization and Operation of the Emergency Medical Service” and 
discussed “Rescue Service.” 


Dr. Edward P. Eglee, F.A.C.P., New York, N. Y., has been named Chairman, 
and Dr. Charles H. Cocke, F.A.C.P., Asheville, N. C., Dr. George B. Gilbert, 
F.A.C.P., Colorado Springs, Colo., Dr. Alvis E. Greer, F.A.C.P., Houston, Tex., Dr. 
Foster Murray, F.A.C.P., Brooklyn, N. Y., and Dr. J. J. Singer, F.A.C.P., Los 
Angeles, Calif., members of the Council on Postgraduate Medical Education of the 
American College of Chest Physicians. 


On February 10, 1943, Sharp and Dohme, Inc., of Philadelphia, received the 
Army-Navy “E,” for excellence in production. Both the pharmaceutical and bio- 
logical laboratories received the award. This was presented on behalf of the Army, 
by Brigadier General Hugh J. Morgan, M.C., F.A.C.P., and for the Navy by Com- 
mander Edward L. Bortz, M.C., F.A.C.P. The award is well deserved, particularly 
for the pioneer work of this firm in developing practicable methods for the prepara- 
tion of dried blood plasma on a large scale. 


Dr. Edward A. Strecker, F.A.C.P., Philadelphia, Pa., President of the American 
Psychiatric Association, has been appointed Special Consultant to the Secretary of 
War for the Air Forces of the U. S. Army. Dr. Strecker is also Consultant in 
Psychiatry to the Surgeon General of the U. S. Navy. For some time, Dr. Strecker 
has been giving intensive training in psychiatry to Naval Medical Officers in Phila- 
delphia. All of the medical and hospital facilities in this field are cooperating in the 
program, three months in length. In World War I he served as Major in the Army 
Medical Corps, as Division Neuropsychiatrist for the 28th Division in France. 

Dr. Strecker is Professor and Head of the Department of Psychiatry of the 
Graduate School of Medicine and in the Medical School of the University of Penn- 
sylvania. Since 1917, he has been Medical Director of the Pennsylvania Hospital 
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Department of Nervous and Mental Diseases. lie is Chief of Service at the Institute 
for Mental Hygiene of the Pennsylvania Hospital and Consultant to Bryn Mawr 
College and the U. S. Veterans Bureau. 


The Omaha Mid-West Clinical Society will hold its eleventh annual assembly 
October 25-29 at the Hotel Paxton, Omaha, Nebraska. 

Among the speakers who have accepted places on the program are Dr. James E. 
Paullin, F.A.C.P., Atlanta, Ga. ; Dr. Tom D. Spies, F.A.C.P., Birmingham, Ala.; 
Dr. Harold G. Wolff, F.A.C.P., New York, N. Y.; Dr. Eben J. Carey, Milwaukee, 
Wis. ; Dr. Sanford R. Gifford, Chicago, 111.; Dr. L. Emmett Holt, Jr., Baltimore, Md. ; 
Dr. Frank R. Ober, Boston, Mass. 

Friday, October 29, will be devoted to a symposium on “War Medicine and 
Surgery.” The participants will be physicians of the United States Naval Medical 
Corps. There will also be other periods in the program devoted to problems con- 
fronting the Medical Corps of the United States Army. Scientific and technical ex- 
hibits, along with a moving picture program, will complete a five-day meeting. 
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OBITUARIES 

DR. CLAUDE W. ASHLEY 

Dr. Claude W. Ashley, F.A.C.P., Bloomsburg, Pa., born February 2, 
1905, died suddenly on May 22, 1943. 

Dr. Ashley was born in St. Louis, Missouri, and graduated from the 
William Jewell College in Missouri, in 1928. He received his degree of 
Doctor of Medicine from Jefferson Medical College of Philadelphia in 1932. 

For two years, Dr. Ashley served as Resident in Pediatrics at the Chil- 
dren’s Hospital in Cincinnati, and from 1934 to 1935 he was Resident in 
Internal Medicine at the Geisinger Memorial Hospital in Danville, Pennsyl- 
vania. 

Dr. Ashley has been outstanding in the medical activities of his com- 
munity and has been a true servant of his profession throughout the short 
time of his practice. At the time of his death, he was Chief of the Medical 
Service, Chief Pediatrician and Vice President of the Staff of the Blooms- 
burg Hospital. He was a Diplomate of the National Board of Medical 
Examiners and also a Diplomate of the American Board of Pediatrics. Dr. 
Ashley also served as former Secretary and President of the Columbia 
County Medical Association. 

Medical society 'memberships included the Pennsylvania State Medical 
Society, Fellowship in the American Medical Association and Fellowship in 
The American College of Physicians. 

Dr. Ashley’s untimely death has come as a great shock to his many 
friends and colleagues and it is with sincere regret that we acknowledge his 
passing. 

Edward L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 

DR. GEORGE B. LAKE 

Dr. George B. Lake (Associate) was born in Topeka, Kansas, Novem- 
ber 26, 1880, and died in the Lake Forest Hospital, Lake Forest, Illinois, 
March 2, 1943. 

He received his formal education at Wheaton College, the University of 
Michigan, and graduated from Rush Medical College in 1902. The next 
two years he spent as Assistant Surgeon of the Mexican Central Railway 
Hospital. It was probably during this time that he acquired command of 
the Spanish language. From 1908 to 1910 he was special lecturer in Rural 
Hygiene and Sanitation at Purdue University. 

In 1910 he entered the Medical Corps of the U. S. Army. He grad- 
uated from the Army Medical School in 1911 and took part in the Philippine 
campaign in 1913. He was on General Pershing’s staff during the invasion 
of Mexico and was selected as one of the force of specially picked men who 
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left the main body of the army to make a grilling and hazardous dash after 
the bandit Villa. He served in the Medical Corps until 1924 and resigned 
with the rank of Major. Later he became a Colonel in the Medical Reserve 
Corps of the Army. 

In 1924 lie assumed editorship of the journal which later became Clinical 
Medicine and Surgery, and in 1934 lie became editor and publisher of that 
journal. 

He was a poet of considerable ability and published a number of volumes 
of poems. At one time he was President of the London Poetry Society. 

He was interested in mysticism, philosophy, psychiatry and metaphysics, 
lie was deeply religious and was a priest of the Liberal Catholic Church and 
often conducted services in the Church of St. Francis in Chicago. 

He was a member of. the Chicago Medical Society; the Illinois State 
Medical Society; the Mississippi Valley Medical Society; the Association 
for the Study of Internal Secretions ; the American Association of the His- 
tory of Medicine; the Association of Military Surgeons of the United 
States; the Mississippi Valley Medical Editors’ Association, of which he 
was President during 1941 ; and a Fellow of the American Medical Associa- 
tion. Dr. Lake was a member of the American Congress on Internal Medi- 
cine and became an Associate of the American College of Physicians when, 
the College and the Congress merged. 

His philosophy of life gave him tranquillity and joy beyond the experi- 
ence of most men. 

Tames H. Hutton, M.D., F.A.C.P., 

Chicago, 111. 

DR. ARTHUR E. DAVIS 

Dr. Arthur E. Davis, Scranton, Pennsylvania, died at his home on May 
2, 1943, after an illness of one week. 

Dr. Davis was born at Avoca, Pennsylvania, on March 25, 1887. He 
attended Hillman Academy and graduated in medicine from the Medico- 
Chirurgical College of Philadelphia in 1911. 

He was; for many years, Visiting Chief at the West Side and Scranton 
State Hospitals, and Cardiologist at the Mercy Hospital. Dr. Davis was 
former President of the Lackawanna County Medical Society; he held 
membership in the Pennsylvania State Medical Society and the American 
Medical Association. Since 1928, he has been a Fellow of the American 
College of Physicians. 

The sudden death of Dr. Davis has come as a great shock to his many 
friends and colleagues throughout the entire State. He has been held in 
high esteem as an internist of renown and it is with a deep sense of loss that 
his passing is acknowledged. 

Edward L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 
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DR. ALBERT HAMMOND HOGE 

Dr. Albert Hammond Hoge was born at Iioge’s Store, Giles County, 
Virginia, August 17, 1885, the son of Samuel S. and Mary Price Hoge. 
After graduating from Mayfield High School he entered Massey College, 
Richmond, Va., in 1903. The next year he matriculated at the University 
College of Medicine, Richmond, where he graduated in 1908. After grad- 
uation he served a year’s internship at St. Luke’s Hospital, Richmond. In 
the fall of 1909 he located in Bluefield, W. Va., where he became associated 
with Dr. Charles M. Scott in the management of St. Luke’s Hospital, where 
he remained continuously, being Medical Director at the time of his death. 

Dr. Hoge early in his professional career became an outstanding physi- 
cian and a leader in organized medicine. He served as president of the 
Mercer County Medical Society and in 1932 was president of the West 
Virginia State Medical Association. He was a Fellow of the American 
Medical Association, and in 1924 he was elected to Fellowship in the Ameri- 
can College of Physicians. In 1939 he became a member of its Board of 
Governors. In 1930 Governor Conley appointed Dr. Hoge to membership 
on the West Virginia Public Health Council which combines the functions of 
both a state board of health and a state board of medical examiners. He 
was a member of this body for twelve years, served as president from 
1933 to 1937. Dr. Hoge was a Diplomate of the American Board of In- 
ternal Medicine. 

A convincing speaker and a lucid writer, he was the author of numerous 
articles on medical subjects. Strangely enough, his last article was the 
obituary of Dr. Charles W. Waddell, published in the May issue of the 
Annals, which was received by the Philadelphia office after Dr. Hoge’s 
death. Shortly after graduation he was elected to membership in the Medi- 
cal Society of Virginia, which membership he very appropriately maintained 
until his death inasmuch as he resided very close to the state line and drew a 
large clientele from both his native and adopted states. 

Not only was Dr. Hoge an outstanding physician but he was an outstand- 
ing citizen. He was a Mason and a Shriner, a past president of the Bluefield 
Rotary Club, and an official of the Community Savings and Loan Associa- 
tion. In company with his brothers, he operated his large ancestral estate in 
Giles County as a stock and apple farm. He served in the Army Medical 
Corps in World War I. He was in faith a Presbyterian and in politics a 
Democrat. His friends were legion throughout both the Virginias. He 
was an ardent devotee of both rod and gun and one of the best shots in the 
entire South. 

Shortly before midnight on April 7, Dr. Hoge suffered a very severe 
coronary occlusion and died in an ambulance en route to the hospital. A 
fortnight before he had been slightly indisposed but he felt he had recovered 
and had worked regularly the last few days preceding his sudden fatal attack. 
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West Virginia has lost an outstanding citizen and the medical profession a 
stalwart member. 

Walter E. Vest, M.D., F.A.C.P., 

Governor for West Virginia 

DR. ANDREW SLOAN 

' Dr. Andrew Sloan (Fellow, 1922) was born in Utica, N. Y., January 5, 
1880, with a professional background which assured him scientific acumen 
and high ethical principles, for his father. Dr. Hugh Sloan, had been an out- 
standing physician of a generation now past and his mother, Elizabeth 
Wetzel Sloan, was the daughter of a Lutheran clergyman whose memory is 
still green among the older citizens of the community. 

Andrew Sloan, upon being graduated by the Utica Free Academy, studied 
medicine at the College of Physicians and Surgeons of Columbia University 
and was graduated there in 1902. For the past forty-one years he has been 
a practicing physician as an internist in Utica, particularly interested in hos- 
pital administration. 

On the retirement of Dr. Willis Ford as Medical Director of St. Luke’s 
Hospital in 1921, Dr. Sloan was his logical successor and immediately as- 
sumed the position which he held for more than a decade. His influence 
was manifest in the hospital and to him is due to no small extent the high 
medical and ethical standing of that institution. When the Utica Visiting 
Nurses and Child Health Association was formed Dr. Sloan became chair- 
man of the Medical Advisory Board. The growth of this potent civic 
institution during the past fifteen years is a measure of his efficiency and 
public service spirit. 

In 1921 Dr. Sloan became vice-president of the Medical Society of the 
County of Oneida and the following year its president. The Medical So- 
ciety of the State of New York recognized his services in its House of 
Delegates over many years by electing him First Vice-President and sending 
him as a delegate to the American Medical Association. 

Dr. Sloan was also a past president of the Utica Medical Club, a member 
of the Fort Schuyler and Yahnundasis Clubs, and of the Masonic Fraternity. 

Dr. Sloan will be long remembered as the founder and, for its first ten 
years, the president of the Utica Academy of Medicine. Here his en- 
thusiasm, his professional zeal, and his insistence that the Academy should 
maintain the highest standards and become a post-graduate school for his 
fellow physicians of the Mohawk Valley, launched the Academy on a career 
of great usefulness to. its members and influence throughout New York 
State. 

He leaves a wife, Margaret Diefenbach Sloan, and three brothers, Hugh 
Sloan, Samuel Sloan and Dr. Robert Sloan, a past president of the Oneida 
County Medical Society. 

William A. Groat, M.D., F.A.C.P., 

Syracuse, N. Y. 
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DR. JOHN HYREN PECK 

Dr. John Hyren Peck, F.A.C.P., was born at Lost Nation, Iowa, August 
3, 1879; he died at his home at Oakdale, Iowa, October 18, 1942, of coronary 
thrombosis. 

Dr. Peck attended the public schools of Olin, Iowa, and the State Uni- 
versity of Iowa, from which he received the degree of M.D. in 1909. Fol- 
lowing an internship at the State University of Iowa, he entered the practice 
of medicine in Des Moines. He developed an early interest in diseases of 
the chest, and in 1912 served as resident physician in the State Sanatorium at 
Oakdale, after which he resumed practice in Des Moines. In 1936, he be- 
came superintendent of the State Sanatorium. 

Dr. Peck served as president of the Polk County Medical Society, the 
Iowa State Medical Society, the National 'Tuberculosis Association, and the 
American College of Chest Physicians ; he was president of the Iowa Tuber- 
culosis Association from 1918 to 1934. He became a Fellow of the Ameri- 
can College of Physicians in 1930. During World War I, he served as a 
Major in the U. S. Army Medical Corps, and was chief of the tuberculosis 
service at the base hospital at Camp Dodge. He was certified by the Ameri- 
can Board of Internal Medicine. 

The most unique, and possibly the most fruitful feature of Dr. Peck’s 
professional career was his educational activity in the field of tuberculosis. 
Almost single-handedly, he made the State of Iowa, medical and lay, tuber- 
culosis conscious. For twenty years, in addition to caring for a busy prac- 
tice, he conducted diagnostic clinics and gave addresses on tuberculosis in 
every county in the State. He knew nearly every physician in the State by 
his first name, and was regarded affectionately by all of them. He well 
deserved the high honors which came to him. 

B. F. Wolverton, M.D., F.A.C.P., 

Governor for Iowa 


DR. JOHN TAYLOR WATKINS 

Dr. John Taylor Watkins, F.A.C.P., Detroit, Mich., died of cerebral 
hemorrhage, May 8, 1943. 

Born in Whitmore Lake, Michigan, in 1883 ; he graduated from the 
University of Michigan Medical School in 1906. After one year of general 
practice in the Upper Peninsula of Michigan, he moved to Detroit, where he 
later confined his work to Internal Medicine. Until ill health necessitated 
his retirement six and one half years ago, Dr. Watkins enjoyed a large and 
select practice in his chosen field. An able clinician, he had those personal 
characteristics that inspired confidence and endeared him to his patients. 
Meticulous in dress, scholarly in diction, gentle and dignified in manner, he 
radiated that professional atmosphere that all admire but few possess. 
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college news notes 


During his active career he was honored with the following appoint- 
ments and memberships : Professor of Clinical Medicine at the Detroit Col- 
lege of Medicine and Surgery, now Wayne University College of Medicine; 
Physician-in-Chief and Vice Chief of Staff to the Grace Hospital; Chief of 
Staff at the Woman’s Hospital; Consulting Physician to the Highland Park 
General Hospital; member of the Wayne County Medical Society, Michigan 
State Medical Society, American Medical Association, the American Thera- 
peutic Society and had been a Fellow of the American College of Physicians 
since 1920. 

Besides his immediate family and relatives he leaves a host of friends, 
both lay and professional. It is with deep regret that we mark his passing. 

P. L. Ledwidge, M.D., F.A.C.P., 

Acting Governor for Michigan 
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pigment resembling indirubin, occurring in the toluene preservatives of urines 
from pellagrins as well as other patients having deficiency states. 

The present study was concerned with the urinary excretion of urorosein 
and indirubin, or indirubin-like substances in normal human subjects and 
in patients with nicotinic acid deficiency. Similar studies have also been 
made of the urine of patients suffering from pathological conditions without 
clinical evidence of nicotinic acid deficiency. 

Methods and Materials 

Urines of eight patients presenting definite clinical evidence of nicotinic 
acid deficiency were examined daily for the urorosein reaction, for indican, 
for the presence of an oxidizing agent, and for the development of a red 
color in the toluene preservatives. The observations were commenced be- 
fore institution of therapy, and were continued until all clinical evidence of 
the deficiency had disappeared. The patients had been on diets low in nico- 
tinic acid for appreciable periods, and all of them presented one or more of 
the manifestations of nicotinic acid deficiency (glossitis, stomatitis, scaling 
dermatitis, diarrhea, etc.) at the time of admission to the hospital. Five of 
them suffered, in addition, from anorexia incident to coexisting disease 
(stricture of the common bile duct, subphrenic abscess following perforation 
of the gall-bladder, unresolved pneumonia with multiple abscess formation, 
toxic adenoma of the thyroid, and chronic bronchitis and emphysema.) 
There was no significant coexisting disease in the remaining three patients, 
although one suffered from chronic alcoholism. There were five males and 
three females in the group, and their ages ranged from 51 to 81 years. Two 
additional 24 hour collections of urine,* one specimen from each of two 
patients suffering from endemic pellagra, were also examined in this same 
manner. The porphyrin content of a four day collection of feces from each 
of these patients was also determined.* 

Urines from seven patients receiving deep roentgen therapy for car- 
cinoma of the cervix uteri were examined in a similar manner.f This por- 
tion of the study was undertaken because of a report that irradiation sickness 
was often associated with a positive Beckh-Ellinger-Spies test. 15 The ob- 
servations were started prior to the institution of the deep roentgen therapy, 
and were continued during the course of treatment. These women, whose 
ages ranged from 31 to 65 years, were in the hospital during the entire period 
of observation. None of them exhibited any clinical evidence of nicotinic 
acid deficiency. Except when nausea occurred, there was no interference 
with appetite, and they received the standard hospital diet. No vitamin 
preparations were given them during this period. The patients were closely 

* Study of the urine and feces from these two patients was made possible through the 
courtesy of Dr. David Smith, Duke University, Durham, N. C. 

tWe are grateful to Dr. John L. McKelvey, Department of Obstetrics and Gynecology, 
and to Dr. K. W. Stenstrom, Department of Roentgen Therapy, for their cooperation in this 
study. 
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observed for development of nausea and vomiting. When this occurred, 
no specific measures were instituted other than the intravenous administra- 
tion of 5 per cent glucose in physiological saline when the nausea was severe, 
or when accompanied hy emesis. 

The third group of patients consisted of 38 unselected consecutive cases 
of arthritis as they appeared at the Out-Patient Department. This group 
was studied because of a report by Lutterloh 10 that the B.E.S. test was com- 
monly positive in cases of arthritis. All of the patients were questioned 
and examined for symptoms or signs of nicotinic acid deficiency ; no evidence 
of such was present in any. Except for a few instances, the patients had no 
complaints except those referable to the arthritis. In seven the arthritis 
was of the atrophic or rheumatoid type; in 30 it was of the hypertrophic 
variety, and in one it was due to gonorrhea. A single specimen of urine was 
obtained from each of these patients, and was examined immediately after 
voiding. 

The fourth group consisted of five patients who were admitted to the 
hospital in severe diabetic acidosis. Spies and co-workers 17 noted frequent 
positive B.E.S. tests in diabetic acidosis and suggested a correlation with 
what they believed to be a reduction of codehydrogenase in the blood. One 
or more specimens of urine were examined (immediately after passage) from 
each of these patients. None of the patients exhibited any clinical evidence 
of nicotinic acid deficiency. 

The final group consisted of 16 normal individuals. One or more speci- 
mens of urine were examined (immediately after voiding) from each of 
these subjects. 

The following procedures were used: 


1. Ellinger-Dojmi or Beckh-Ellinger-Spies (B.E.S.) test. This test was 
carried out in the exact manner described by these authors. 4 A constant 
amount of urine ( 10 c.c. ) was used in all the determinations. 

2. B.E.S. test plus nitrite. One or two drops of a 2 per cent solution of 
KN0 2 were added to 10 c.c. of urine, and the B.E.S. test was then carried 
out in the usual manner. 

3. Nencki-Sieber (N.S.) test. 18 Ten cubic centimeters of urine were 
stiongly acidified with 5 c.c. of 25 per cent HC1, and then extracted with 
2 c.c. of primary normal amyl alcohol. 

4. N.S. test plus nitrite. One or two drops of a 2 per cent solution of 

KN0 2 were added to 10 c.c. of urine, and the N.S. test was then carried out 
m the above manner. 

It will be noted that the same amounts of urine were used in each of the 
our tests, so that the intensities of the reactions were comparable. Further- 
more, the 25 per cent HC1 in the B.E.S. tests and the amyl alcohol in the N.S. 
es s were examined spectroscopically in order to exclude the possibility that 
the red color was due to substances other than urorosein. 3 



186 


CECIL JAMES WATSON AND JOHN A. LAYNE 


5. Obermayer’s test for indican. Equal parts of urine and Obermayer’s 
reagent were mixed in a test tube, and the indican was then extracted with a 
small amount of chloroform. 

6. Starch-iodine test for nitrite. Six to eight cubic centimeters of urine 
were acidified with a few cubic centimeters of 2 N H 2 S0 4 . Three to four 
cubic centimeters of 5 per cent solution of potassium iodide and a few cubic 
centimeters of a freshly prepared solution of 1 per cent starch were then 
added. We have found this test sensitive for concentrations of KN0 2 as low 
as 0.0004 gram per 100 c.c. 

7. Quantitative determinations of urinary porphyrin were made on the 
two 24 hour collections of urine from the two patients suffering from endemic 
pellagra. In the other instances, porphyrin was removed from the acetic 
acid-ether extract of the urine (in the B.E.S. test) by preliminary extraction 
with 5 per cent HC1. As was pointed out in a previous report, 2 this extrac- 
tion with 5 per cent HC1 serves to distinguish whether the color reaction in 
the B.E.S. test is due to porphyrin (removed quantitatively in the 5 per cent 
HC1) or to urorosein (removed from the acetic-ether extract of urine by the 
25 per cent HC1). Coproporphyrin was determined in the 24 hour urines 
and the four day collections of feces from the two cases of endemic pellagra 
by means of the following modification of the Filcentscher method. 10 

Urine: 100 c.c. were placed in a separatory funnel and strongly acidified 
with glacial acetic acid. Three extractions with 30 c.c. portions of ether 
were then carried out. The combined ether was washed twice with small 
amounts of water and extracted four times with 2 to 3 c.c. portions of 5 per 
cent HC1. The combined 5 per cent HC1 solution was extracted twice with 
chloroform, after which it was made negative (red) to Congo paper by addi- 
tion of saturated solution of sodium acetate. The solution was then ex- 
tracted three times with ether. The combined ether after being washed twice 
with small amounts of water was extracted four times with 2 c.c. portions of 
1 per cent HC1. The amount of coproporphyrin in this final solution was 
determined by fluorimetry in the usual way, 20 a Zeiss stufenphotometer and 
a standard coproporphyrin solution being employed. 

Feces: 10 gm. of the mixed four day collection of feces were ground 
thoroughly in a mortar with glacial acetic acid and the mixture was then 
extracted six times with ether. Further small amounts of glacial acetic were 
added after every other extraction with ether. The acetic and ether extract 
was poured off in each instance and filtered into a separatory funnel. The 
combined extract was washed twice with small amounts of water, then ex- 
tracted repeatedly with 5 per cent HC1. This was continued until the extract 
no longer exhibited any appreciable red fluorescence in ultraviolet light (car- 
bon arc fitted with Corning red purple ultra filter). The 5 per cent HC1 was 
then made negative to Congo paper by addition of a saturated sodium acetate 
solution, and three extractions with ether were carried out. The ether was 
washed twice with water and was then extracted five to seven times with 2 c.c. 
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portions of 1 per cent HC1 (the number of extractions being determined by 
the removal of red fluorescence). The combined 1 per cent HC1 was washed 
twice with ether which was added to the ether which had just been extracted. 
This removes small amounts of protoporphyrin which were entrained during 
the extraction with 1 per cent HC1. The combined ether was then extracted 
five times with 2 c.c. portions of 5 per cent IIC1. This constituted the final 
protoporphyrin fraction. The 1 per cent HC1 fraction was then diluted to 
0.2 per cent and extracted repeatedly with chloroform, again determining the 
number of extractions by means of the red fluorescence. After dilution of 
the chloroform with four volumes of ether any porphyrin contained was 
removed by repeated extraction with 1 per cent HC1. This constituted the 
final ‘ deutero” fraction which includes both deutero and pseudodeuteropor- 
phyrins. 21 The 0.2 per cent HC1 remaining after the above chloroform ex- 
traction was made negative to Congo paper by addition of sodium acetate 
solution, after which it was extracted three times with ether. The latter was 
washed in the usual way and was then extracted four or more times, depend- 
ing on fluorescence, with 2 c.c. portions of 1 per cent IiCl. This was the 
final coproporphyrin solution. The red fluorescence of the proto-, deutero-, 
and coproporphyrin fractions was then measured in the usual way by com- 
parison with a standard coproporphyrin solution in 1 per cent HC1, in the 
stuf enphotometer. 20 

8. Toluene was added to a portion of each 24 hour specimen of urine. 
Ihis portion was then set aside for a period of at least three weeks, and ob- 
served for the development of a red color in the toluene layer. During this 
period the B.E.S. and indican tests were repeated in many of the urines, espe- 
cially if the toluene became pink or red. All of the toluene preservatives 
which became pink or red were eventually pooled and were concentrated in 
vacuo to a very small volume. The various pigments present were then 
separated by chromatographic analysis. The results of this part of the study 
will be described separately. 


Results 

PatlenL \ having Nicotinic Acid Deficiency. Positive spontaneous uro- 
rosem reac ions (without addition of nitrite) in urines examined immediately 
er voi mg ^ ave been noted at one time or another in each of the eight 

often LS 1COt I? 1C<aCld i deficiency ' The spontaneous urorosein reaction was 

nrior +1 1VG ^ U ™ g t ie period of rela Pse, but it was often noted to disappear 
prior to the administration of nicotinic acid, and to reappear (even in speci- 

nico in“dtad mmed H tdy VOiding) l0tlg after adec l Uate amounts of 

cotinic acid had caused regression of all signs of deficiency (table 1). 

all but t°hree g oV22 a 4 dltl0n ° f ^ Ur ° rosein reaction wa s observed in 

ficienrv of UnneS exammed ^ the eight patients having a de- 

( ‘ aWe h , 14 did n0t the emounf of the 

g orosem excreted daily m the urine was influenced by the 
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Table I 

Summary of Data from Patient Having Alcoholic Pellagra, Showing Absence of Correlation 
Between B.E.S. Test and Clinical Evidence of Nicotinic Acid Deficiency.* 


Dates 

B.E.S. 

B.E.S. 

plus 

KNO: 

N.S. 

N.S. 

plus 

KNO.- 

Ober- 

tnaycr 

Nitrite 

Toluene 
(observed 
for three 
weeks) 

1 Diet 

Nicotinic Acit 
mg. (daily) 

l 

Remarks 

l.V. 

Orally 


6-15 

to 

6-21 





Neg. 

or 

+ 


■ 

Low 

vitamir 

B 

1 


Tongue red and 
atrophic. Sym- 
metrical brown 
scaling pigmen- 
tation of both 
hands and 
wrists. 

6-22 

to 

6-30 

Neg. 

+ 

i 

Neg. 

+ 

Neg. 

or 

+ 

Neg. 

Clear 



300 


7-1 

to 

7-17 



Neg. 

1 

+ 

Neg. 

or 

+ 

Neg. 

' 

i 

Clear 

. 


100 

300 

7-17: All clini- 
cal evidence of 
pellagra has 
disappeared. 

7-18 

+ 

+ 

+ 

1 

+ 

Neg. 

Neg. 

Clear 



■ 


7-19 

+ 

+ 

+ 

+ 

+ 

+ 

■ 

^9 

1 

9 


7-20 

to 

7-21 

Neg. 

+ 

Neg. 

+ 

+ 

Neg. 

Clear 

High 

vitamin 

3000 

calories 

100 

300 

7-21: Patient 
discharged. 

No clinical 
evidence of 
pellagra. 


* Study of this patient was made possible through the cooperation of Dr. George E. Fahr 
of the Minneapolis General Hospital. 


administration of nicotinic acid. No quantitative measurements were 
made, but since all the tests were performed using the same amount of urine 
and reagents, the intensities of the reactions were comparable. The admin- 
istration of thiamin, and in one instance, of riboflavin, did not influence the 
presence or the intensity of the reaction. 

Herter 22 demonstrated that the urorosein reaction of Nencki and Sieber 
was produced by the oxidation of indolacetic acid, and it is probable that 
inclolacetic acid is the chromogen of the red pigment which develops in the 
25 per cent HC1 in the B.E.S. test. 2 Correspondingly, the results of the 
B.E.S. and N.S. tests in the 224 urines from the eight patients with nicotinic 
acid deficiency were in agreement in all instances. 

In order to identify the urorosein reaction with greater certainty, the 25 
per cent HC1 in the B.E.S test and the amyl alcohol in the N.S. test were 
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Table II 


Summary of the Results of the Tests for Urinary Pigments in the 
Five Groups of Patients Examined. 


Type 

of 

Case 

Num- 
ber of 
Pa- 
tients 

Total 
Num- 
ber of 
Deter- 
mina- 
tions 

Test Positive 
Without 
Addition of 
Nitrite 

Test Positive 
Only 

Following 
Addition of 
Nitrite 

Test NcRntive 
Following 
Addition of 
Nitrite 

Urinary Indicun 

Starch- 1 

Iodine 

Test 

Posi- 

tive 

for 

Nitrite 

Develop- 
ment of 
Red 
Color 
in 

Toluene 

Preserv- 

ative 

Ncr. 

or 

-f 

+ + 
to 

+ 4 + + 

B.E.S. 

N.S. 

B.E.S. 

N.S. 

B.E.S. 

N.S. 

Nicotinic 

acid 

deficiency 

8 

224 

72 

72 

149 

149 

3 

3 

175 

49 

42 

72 

Squamous 
cell carci- 
noma of 
cervix 
uteri, re- 
ceiving 
deep 
roentgen 
therapy 

7 

173 

10 

10 

II 

28 

28 

135 

135 

169 

4 

14 

60 

Arthritis 

38 

38 

1 

1 

35 

35 

2 

2 

32 

6 

0 

0 

Diabetic 

acidosis 

5 

8 

0 

0 

7 

7 

1 

1 

8 

0 

0 

0 

Normals 

16 

34 

0 

0 

19 

19 

15 

15 

30 

4 

0 

0 


examined spectroscopically on repeated occasions in each case. The absorn- 
lon of urorosem in 25 per cent HC1 (B.E.S. test) is characterized by a rela- 
ve y weak broad diffuse band, having its maximum absorption at 543 to 

vMchfte BET? T band ^ PreSCnt at 511 «*- I" every urine in 
..S the B -E.S. test was positive, either spontaneously or following the 

of d nitrL 0 to n ur?ne wh 1 M CharaCteriSti - absor P tion was Present. The addition 
, . which gave a positive test spontaneously did not alter the 

in 2 NTte^T^- Wh “ Ur0r0Se ” - concentrated in amyl 

544 m ' ; est ' ,t exhlblts a Similar absorption with a maximum at 543 to 

red, ^r io Tr s ^ ted r rd the 

urines in which the N S test wa<? T le ac cbtlon °f nitrite to 

nificantly alter the ® "° l S «- 

in, entity of the band was displaced after additio. of n^and “ 
such mstances, the dispiaeement was slightly toward "eni Tth " 

Urinary Nitrite. Of the 224 urines from the eight uatienr, • - 

acid deficiency, the starch-iodine test was positive in 49 th nicotllllc 

The addition of nitrite to the urine 
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these tests except in one instance. In this case the B.E.S. test was un- 
changed but the color of the amyl alcohol in the N.S. test rapidly became 
yellow. This may have indicated simply an over-oxidation, since Homer 23 
has 1 eported that the color of various indol derivatives is transformed to 
yellow or brown in the presence of an excess of oxidizing agent. In 30 
urines, the starch-iodine test was negative, but the B.E.S. and N.S. tests were 
spontaneously positive. It would appear that these urines contained an 
oxidizing agent other than nitrite, since the starch-iodine test is sensitive for 
smaller concentrations of nitrite than are required to give a positive urorosein 
reaction with pure indolacetic acid. The oxidizing substances, other than 
nitrite, which arc present in the freshly voided urine, and which are respon- 
sible for the spontaneous B.E.S. and N.S. tests have not been identified. 
None of the patients had infections or other lesions in the urinary tract 
which might be responsible for the production of such substances. 

Urinary Indirubin-Like Substances. The toluene preservatives of pel- 
lagra urines, also of urines from certain other patients suffering from mal- 
nutrition of one cause or another, often develop a pink or even deep red 
color. 1 ’ 2 In many instances the red color is due to the formation of an indi- 
rubin-like substance. 1 ’ 2 The present investigation has sought to determine 
whether the occurrence of this substance was in any way correlated with 
the presence of indolacetic acid, indican, the presence of an oxidizing agent 
in the urine, or a combination of these substances. 

A pink or red color developed in the toluene in 72 of the 224 urines from 
the eight cases with nicotinic acid deficiency. In the remaining 152, the 
toluene remained clear. The B.E.S. and N.S. tests were also positive with- 
out the addition of an oxidizing agent in 72 urines but not necessarily the 
same samples. In 25 of these, the toluene became red; it remained clear in 
the other 47. In the urines in which the B.E.S. and N.S. tests were posi- 
tive only after addition of nitrite, the toluene became red in 45 and remained 
clear in 104. The presence of nitrite or similar oxidizing substance in the 
urine does not, therefore, appear to be necessary to the formation of this 
red pigment. 

When the toluene preservatives of these urines were subjected to chroma- 
tographic analysis, several pigments were found to be present. These in- 
cluded a red crystalline substance, closely related at least to indirubin. The 
general behavior of the red toluene-soluble pigments from both human and 
dog urine have been studied and their absorption in ultra-violet light com- 
pared with that of crystalline indirubin. These observations will be pre- 
sented in a subsequent report. 

In 49 of the 224 specimens of urine, the indican reaction was greater than 
1 (graded on a basis of 4). In 31 of these the toluene became red; in the 
other 18 the toluene remained clear. There were 175 urines in which the 
indican reaction was less than one. In 134 of these the toluene remained 
clear, whereas in 41 a red pigment appeared. These observations suggest 
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that the formation of these red pigments occurs more frequently in those 
urines which contain a larger amount of indican, than in those in which the 
amount of indican is normal. On the other hand, a red color developed in 
the toluene of five urines in which the Obermayer reaction was consistently 
negative, as well as in several others in which the reaction was very weak. 
The possibility exists, however, that given the proper conditions indolacetic 
acid and indoxyl may unite to form indirubin. In 11 instances, we have 
observed that the toluene layer became red coincidentally with the disap- 
pearance of the urorosein reaction, and frequently* with a diminution in the 
intensity of the indican reaction. Again, however, a red color developed in 
the toluene in 13 urine samples in which there was no apparent change in the 
intensity of the urorosein reaction. Inasmuch as quantitative estimations of 
indolacetic acid were not made, it is quite possible that only a part was util- 
ized in these instances in the formation of indirubin. 

Urinary Indican. In seven of the eight patients with nicotinic acid de- 
ficiency, the amounts of indican in the urine were within normal limits prior 
to treatment and were not influenced by the administration of nicotinic acid. 
The remaining patient had a marked increase of indican in the urine, and 
this decreased following treatment. The decrease in urinary indican in this 
patient may have been due to the effect of thiamin (which was administered 
over the same period as the nicotinic acid) upon the size and motility of the 
large bowel, since considerable improvement in the function of the colon 
occurred following institution of therapy. 

Urinary Porphyrin. In none of the patients with nicotinic acid deficiency 
whom we have studied was the amount of porphyrin in the urine sufficient to 
be productive of color with the Ellinger-Dojmi reaction. This fact was 
readily ascertained by preliminary removal of porphyrin from the ether ex- 
tract of the urine with 5 per cent HC1. The urorosein reaction was then 
developed by extraction from the ether with 25 per cent HC1, according to 
the Ellinger-Dojmi procedure. In every urine so examined, preliminary re- 
moval of porphyrin with 5 per cent HC1 did not interfere with the intensity of 
the color reaction produced by urorosein in the 25 per cent HC1. Since 
quantitative studies of urinary porphyrin excretion were not performed in 
the eight cases of nicotinic acid deficiency which we studied, the fact remains 
that slightly increased amounts of coproporphyrin may have been present. 
In the two 24 hour collections of urine from two patients suffering from 
endemic pellagra which were sent to us from Duke University, there were 
57.8 and 75.8 micrograms of coproporphyrin, respectively. These values 
are within normal limits. The B.E.S. test was strongly positive in both 
instances. By way of comparison it may be noted that the urine from a 
typical case of lead colic contained 720 y in 24 hours, a tenfold increase, yet 
the B.E.S. test was negative. (The volume of urine was 1900 c.c.) Spec- 
troscopic examination of the 25 per cent HC1 from the B.E.S. test in this 
instance revealed weak porphyrin absorption, although the solution was prac- 
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tically colorless. This again reveals the complete independence of the B.E.S. 
test with respect to porphyrinuria. We believe that the test would not be sig- 
nificantly positive due to porphyrin except possibly in certain cases of idio- 
pathic porphyria in which relatively large amounts of coproporphyrin are ex- 
creted. In most of these cases, the excess porphyrin is, of course, uropor- 
phyrin, which is insoluble in ether, and could not, therefore, contribute to the 
B.E.S. test. The latter has been negative in the urines of five cases of idio- 
pathic porphyria observed by us. 

Since it has been suggested that the light sensitivity in pellagra is due to 
porphyrin 8 the possibility existed that there might be increased porphyrin in 
the feces even if not in the urine. Ii. van den Bergh has observed a case of 
idiopathic porphyria with light sensitivity, but without porphyrinuria. 41 At 
the suggestion of Dr. David Smith of Duke University Medical School, the 
stool specimens from two of his cases of endemic pellagra were studied 
quantitatively as described in the -foregoing. The results were as follows: 

1. Wt. of 4 clay fcccs = 479 gm. 

y per day 


Protoporphyrin 3,280 

Deuteroporphyrin 750 

Coproporphyrin 400 


2. Wt. of 4 day feces = 500 gm. 

Protoporphyrin 

Deuteroporphyrin 

Coproporphyrin 

The values for coproporphyrin are within normal limits, while the values 
for proto- and deuteroporphyrin (which are, of course, only relative) are 
considerably increased. This increase, however, is readily explained by the 
presence of occult blood in both samples (positive hemochromogen reaction). 

Results in Patients Receiving Deep Roentgen Therapy. One hundred 
and seventy-three specimens of urine were examined from seven patients 
receiving deep roentgen therapy , for squamous cell carcinoma of the cervix 
uteri. The results of this study are shown in table 2. A positive starch- 
iodine test for nitrite occurred in seven urines in which the precursor of the 
urorosein reaction was absent, with the result that the B.E.S. and N.S. tests 
were negative in these instances. This group of cases differs from the pre- 
ceding in that the majority of the urines (78 per cent) failed to develop a 
positive urorosein reaction even after the addition of KNCh. In no instance 
was the amount of porphyrin in the urine of these cases sufficient to be pro- 
ductive of color with the Ellinger-Dojmi reaction. 

The occurrence of nausea, or nausea and vomiting could not be cor- 
related either with the presence of positive B.E.S. or N.S. tests, with the 
amount of indican in the urine, or with the presence of an oxidizing agent in 
the urine. In three instances, spontaneous positive B.E.S. and N.S. tests 


y per day 
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occurred prior to the start of the deep roentgen therapy. In one patient 
nausea occurred eight times during the 33 days of observation. The B.E.S. 
and N.S. tests were positive on only two occasions during this same period. 

In 60 of these urines the toluene preservatives became pink or red when 
the urine was allowed to stand. In 33 of these 60 the urorosein reaction had 
been negative even after the addition of nitrite and there were only traces of 
indican present. 

Results in Patients Suffering from Arthritis. In only one of the 38 
urines examined from this group of patients was the urorosein reaction posi- 
tive without the addition of nitrite. In two of the specimens there was in- 
sufficient chromogen present to give a positive test even after the addition of 
nitrite. As a group, the amounts of indican in these urines were not in- 
creased (see table 2), and in none did the toluene preservative become pink 
or red. 

Results in Patients with Diabetic Acidosis. Eight specimens of urine 
were examined from five patients admitted to the hospital in severe diabetic 
acidosis. The urorosein reaction was not spontaneously positive in any, but 
was positive in seven following the addition of nitrite (table 2). A red 
color failed to develop in the toluene preservative of any of the eight urines. 

Results in Normal Individuals. Thirty-four specimens of urine were 
obtained from 16 normal subjects and were examined immediately after 
voiding. The urorosein reaction was not positive spontaneously in any of 
these, but in 19 it became positive after the addition of nitrite (table 2). A 
red color failed to develop in the toluene of any of the 34 urines. Urinary 
indican was increased in four of the 34 samples. In none of the 34 was the 
starch-iodine test positive for nitrite. 


Discussion 

The red pigment developing in certain urines after the addition of a 
rong mineral acid was named urorosein by Nencki and Sieber 18 The 
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insane individuals gave a positive test following the addition of sodium 
nitrite. Without the aid of an oxidizing agent the tests were positive in 7.7 
and 11 per cent of the cases, respectively. Gross, Sasaki, and Spies 28 report 
the presence of a positive (B.E.S.) test in the urine of 13 of 45 medical 
students. The widely divergent nature of the above reports is due probably 
to differences in the technic used by the various investigators (use of an 
oxidizing agent, amount and concentration of urine and acid, the presence of 
other pigments in the urine soluble in amyl alcohol which mask the color, 
etc.). 

The development of a red color in the 25 per cent HC1 in the Beckh- 
Ellinger-Spies test is obviously dependent upon two substances, the chromo- 
gen of urorosein, and an oxidizing agent. Since the chromogen is present 
in a high percentage of urines (normal as well as pathological), the chief 
variable in this reaction is the oxidizing agent. Herter 24 noted that nitrites 
were formed in many urines on standing, through the action of nitrifying 
bacteria. Meiklejohn and Kark 13 observed that oxidizing substances de- 
veloped in urines on standing, even when kept sterile. Ross 27 obtained 
positive urorosein reactions in specimens of urine examined immediately 
after they were passed, and similar results have been obtained by Meiklejohn 
and Kark, 13 and by us. 

Since this oxidizing agent (as yet unidentified) may occur in the freshly 
voided urine of normal persons, or long after all evidence of pellagra has 
disappeared (table 1), its presence in the urine cannot be considered as a 
specific test for nicotinic acid deficiency. It does appear from our studies, 
however, that the spontaneous urorosein reaction occurs much more fre- 
quently and in greater intensity in individuals suffering from nicotinic acid 
deficiency than in normal subjects. 

An alteration in the mode of putrefaction of tryptophane associated with 
changes in the flora of the intestinal bacteria may be a contributing factor in 
the production of the urorosein reaction. Hopkins and Cole 29 have shown 
that tryptophane yields indolacetic acid when acted upon by anaerobic bac- 
teria, whereas under aerobic conditions of growth, skatolcarbonic acid, 
skatol, and indol are formed. This difference in the metabolism of trypto- 
phane may account, at least in part, for the observations that a reciprocal 
ratio exists between the output of indican and of urorosein in the urine, and 
that this ratio may be influenced by diet. 14 ’ 25> 30 Decarboxylation of. the 
amino acids may be effected by a large number of organisms, especially 
anaerobic bacilli. The action of such bacteria on tryptophane, therefore, 
may lead to the production of indolethylamine. When this substance was 
perfused through the surviving liver of the rabbit or cat, Ewins and Laid- 
low 31 found the perfusion fluid gave a strong urorosein reaction, and that 
indolacetic acid could be isolated from this fluid. It has not been demon- 
strated that an altered tryptophane metabolism is responsible for the uroro- 
sein reaction in human urine, but since many of the conditions in which a 
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strong urorosein reaction have been reported are accompanied by some degree 
of intestinal disorder j this point requires further study. 

Increased urinary excretion of coproporphyrin has been observed in 
alcoholic pellagra by Dobriner, Strain, and Localio, 32 and by Watson. 1 Fol- 
lowing treatment with yeast and nicotinic acid, a significant decrease in the 
amounts occurred. Rosenblum and Jolliffe 33 reported an increased urinary 
excretion of porphyrin in six of nine inebriates who had either a pellagrous 
stomatitis, dermatitis, or both. In three of the subjects there appeared to be 
a definite correlation between the severity of the pellagra and porphyrin 
excretion. More recently, ICark and Meiklejohn 44 have reported no increase 
of urinary porphyrin in six of seven cases of pellagra ; a slight increase was 
observed in one instance of alcoholic pellagral No correlation exists be- 
tween the B.E.S. test and the actual amounts of urinary porphyrin, as shown 
by Watson, 1 and Dobriner and Rhoads. 12 Furthermore, in none of the pa- 
tients suffering from nicotinic acid deficiency whom we have studied was the 
amount of porphyrin in the urine sufficient to be productive of color in the 
Ellinger-Dojmi reaction. The amounts of porphyrin present in the urine in 
alcoholic pellagra are not as great as are often encountered in lead poisoning, 
cirrhosis of the liver, or other pathological states. There is, therefore, no 
reason to suppose, as has been suggested, that the light sensitivity in pellagra 
is related to porphyrin. The amounts in the urine and feces of the two cases 
of endemic pellagra of the present study were normal. 

An increased excretion of coproporphyrin in the feces has been noted in 
one case of pellagra associated with chronic alcoholism by Dobriner, Strain 
and Localio. 32 An average of 643 micrograms of coproporphyrin was 
excreted daily in the feCes by this patient during a six-day control period. 
Following nine days of treatment with yeast extract and the intramuscular 
injection of liver extract, the fecal excretion of coproporphyrin decreased to 
less than half of the original level. Large amounts of protoporphyrin and 
deuteroporphyrin were also found in the feces of this patient, but these may 
well have been the result of bleeding into the gastrointestinal tract,, as these 
authors have suggested. It may be noted that blood loss alone is sufficient 
to increase erythropoiesis and with this, the amount of coproporphyrin in the 
feces. 34 

The B.E.S. test has also been used as a measure of porphyrin excretion 
in roentgen sickness. Spies, Bean, and Stone 35 reported “abnormally large” 
amounts of porphyrin in the urine of seven cases of radiation sickness, and 
stated that these levels returned to normal following the administration of 
nicotinic acid. Graham 15 reported that 10 of 52 patients suffering from 
radiation sickness “showed a material increase in porphyrinuria,” using the 
method of Beckh, Ellinger, and Spies. 4 He stated that all but one of these 
returned to normal after the administration of nicotinic acid, and that “even 
.w len the excretion of porphyrin appeared to be within normal limits in most 
cases, it was decreased when nicotinic acid was given.” 
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In none of seven patients receiving deep roentgen therapy in our series 
was the amount of porphyrin present in the urine sufficient to be productive 
of color when extracted from the ether extract (in the B.E.S. procedure) 
with 5 per cent HC1. We were unable to establish any correlation between 
a positive B.E.S. test and the occurrence of nausea in these patients. 
Furthermore, in every instance the B.E.S. test became negative within one 
or two days without the administration of nicotinic acid. 

Lutterloh 10 has reported the B.E.S. test to be positive in 14 of a 
group of 49 patients suffering from atrophic arthritis. In our study of 38 
unselected arthritics having no clinical evidence of nicotinic acid deficiency, 
we found only one positive B.E.S. test (in a patient with hypertrophic 
arthritis). 

Vilter, Vilter, and Spies 17 noted the B.E.S. test to be positive in one of 
two cases of severe diabetic acidosis, and reported that this test became nega- 
tive following treatment of the acidosis. In five cases which we have ob- 
served, we have found the test to be negative. Although codehydrogenase 
I was believed by these investigators to be deficient in the blood of pellagrins 
in relapse as well as in the blood of diabetics in severe acidosis, there is in- 
sufficient evidence that lack of this substance is responsible for the conditions 
which lead to the production of a positive B.E.S. test. 

A strongly positive indican reaction has been described in the urine of 
patients suffering from endemic pellagra/' 1 ’ 30 ’ S7 ’ 38 and it has been noted fre- 
quently that the indicanuria decreases as the patient recovers. On the other 
hand, the production of pellagra in 11 human volunteers by Goldberger and 
Wheeler 39 was not accompanied by marked indicanuria. In these 11 sub- 
jects the indican reaction of the urine was recorded as negative more often 
than positive. The incidence of indicanuria appears to be greater among 
cases with a deficiency of gastric acid, 14 ’ 40 and it has been suggested that the 
diminished gastric acidity is indicative of the strong inhibitory influence of 
the normally acid gastric juice upon gastrointestinal putrefaction. In only 
one of our eight cases was the amount of indican in the urine significantly 
increased. Since both thiamin and nicotinic acid were administered simul- 
taneously to this patient, it is not possible to state with certainty that nico- 
tinic acid was responsible for the decreasing indicanuria which accompanied 
his clinical improvement. In the remaining seven patients the amounts of 
indican in the urine were within normal limits prior to treatment, and were 
not significantly altered by the administration of nicotinic acid. 

Since completion of the studies described above, Najjar and Holt 42 
have described a specific urinary reaction which is apparently dependent upon 
the store of nicotinic acid in the body. The substance responsible for this 
reaction has not been identified, but the bluish fluorescence which it produces 
in ultraviolet light may be measured quantitatively. After the ingestion of 
nicotinic acid the excretion of this substance increased. It was demon- . 
strated that the substance responsible for the fluorescence disappears from 
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tlie urine of patients with pellagra and of dogs with blacktongue. 43 A second 
unknown substance which produces fluorescence in the “blank,” has been 
observed to be increased in pellagra. 

When an aqueous solution of indolacetic acid, or of indolacetic acid plus 
a few drops of 2 per cent KN0 2 , was used in this test, no increased fluores- 
cence occurred. After shaking with ‘permutit, the solution of indolacetic 
acid was decanted and tested for the urorosein reaction. The urorosein 
reaction which resulted was as intense as occurred with a similar control 
solution, indicating that neither indolacetic acid nor an intermediate compound 
in the urorosein reaction was adsorbed on the permutit. It appears from 
these observations, therefore, that no direct relationship exists between the 
substances which are responsible for the fluorescence reaction of Najjar and 
Holt and the urorosein test in pellagra. 

Conclusions 

1. The chromogen of the urorosein reaction is a normal constituent of 
the urine of many individuals who have no clinical evidence of nicotinic acid 
deficiency. The available evidence indicates that this chromogen is indol- 
acetic acid. 

2. The development of the urorosein reaction either by the method of 
Nencki and Sieber, or that of Beckh, Ellinger and Spies, requires the pres- 
ence of nitrite or a similar oxidizing agent. Substances of this type are 
native to urines which exhibit spontaneous reactions. The exact nature of 
these native substances remains to be determined. 

3. No definite correlation has been noted between the presence and dis- 
appearance of either chromogen or oxidizing agent, with the deficiency or 
administration respectively, of nicotinic acid. The results of the present 
investigation indicate, however, that spontaneous reactions (without addi- 
tion of nitrite) occur only in association with disease and much more fre- 
quently in subjects having deficiency states. 

4. The Ellinger-Dojmi color reaction, on which the B.E.S. test is based, 
is not at all specific for porphyrin, and in our experience has always been 
due to urorosein. 

. ^ ^he development of a red color in the toluene preservatives of pellagra 
urines, also of urines from certain patients with malnutrition of one cause 
or another, could not be correlated with other evidence of nicotinic acid 
deficiency. . This pigment has not been observed to develop in urines of 
normal individuals. 


BIBLIOGRAPHY 

L Watson, C. J. : The urinary pigments in four cases of alcoholic pellagra Proc Soc 
Exper. Biol, and Med., 1938, xxxix, 514-518. ’ 

atson, c J.: Further observations on the red pigments of pellagra urines Proc Soc 
Exper. Biol, and Med., 1939, xli, 591-595. 



198 


CECIL JAMES WATSON AND JOHN A. LAYNE 


3. Ellinger, P., and Dojmi, L. : Note on the presence of porphyrine in the urine of pellagra 

patients, Chemistry and Industry, 1935, liv, 507. 

4. Beckh, W., Ellinger, P., and Spies, T. D. : Porphyrinuria in pellagra, Quart. Jr. Med., 

1937, vi, 305-319. 

5. Sydenstricker, V. P., Schmidt, H. L., Jr., Fulton, M. C., New, J. S., and Geeslin, L. 

E.: Treatment of pellagra with nicotinic acid: Observations in 45 cases, South. Med. Jr. 

1938, xxxi, 1155-1163. 

6. Spies, T. D., Cooper, C., and Blankenhorn, M. A.: The use of nicotinic acid in the 

treatment of pellagra, Jr. Am. Med. Assoc., 1938, cx, 622-627. 

7. Spies, T. D., Gross, E. S., and Sasaki, Y. : Effect of yeast and nicotinic acid on por- 

phyrinuria, Proc. Soc. Exper. Biol, and Med., 1938, xxxviii, 178-181. 

8. Spies, T. D., Sasaki, Y., and Gross, E. S. : A note on the relationship of porphyrinuria 

to human pellagra, South. Med. Jr.., 1938, xxxi, 483-486. 

9. Spies, T. D., Aring, C. D,, Gelperin, J., and Bean, W. B. : The mental symptoms of 

pellagra. Their relief with nicotinic acid, Am. Jr. Med. Sci., 1938, exevi, 461-475. 

10. Spies, T. D., Grant, J. M., Stone, R. E., and McLester, J. B. : Recent observations on 

the treatment of six hundred pellagrins with special emphasis on the use of nicotinic 
acid in prophylaxis, South. Med. Jr., 1938, xxxi, 1231-1237. 

11. Spies, T. D., Vilter, R. W., and Ashe, W. F. : Pellagra, beriberi, and riboflavin de- 

ficiency in human subjects, Jr. Am. Med. Assoc., 1939, cxiii, 931-937. 

12. Dobriner, K., and Rhoads, C. P. : Quantitative determination of urinary coproporphyrin, 

New England Jr. Med., 1938, ccxix, 1027-1029. 

13. Meiklejohn, A. P., and ICark, R. : Pigment excretion in pellagra. New England Jr. 

Med., 1939, ccxxi, 519-521. 

14. Hunter, A., Givens, M. H., and Lewis, R. C. : Preliminary observations on metabolism 

in pellagra, Hygienic Laboratory Bulletin No. 102, pp. 39-68, (Feb.) 1916. 

15. Graham, J. W. : Radiation sickness. Treatment with nicotinic acid, Jr. Am. Med. Assoc., 

1939, cxiii, 664-667. 

16. Lutterloh, C. H. : Discussion of paper by Dr. Seale Harris: The genesis of pellagra, 

South. Med. Jr., 1940, xxxiii, 1044-1056. 

17. Vilter, R, W., Vilter, S. P., and Spies, T. D. : Determination of the codehydrogenases I 

and II (cozymase) in the blood of diabetics in severe acidosis, Am. Jr. Med. Sci., 1939, 
cxcvii, 322-326. 

18. Nencki, M., and Sieber, N. : Ueber das Urorosein, einen neuen Harnfarbstoff, Jr. f. 

prakt. Chem., 1882, xxvi, 333-336. 

19. Fikentscher, R. : Quantitative Porphyrin — Bestimmung durch Lumineszenzintensitats 

messung mit dem Stufenphotometer, Biochem. Ztschr., 1932, eexlix, 257-269. 

20. Watson, C. J., Pass, I. J., and Schwartz, S. : A study of the supposed conversion of 

protoporphyrin to coproporphyrin by the liver. I. The fate of parenterally administered 
protoporphyrin in dogs with bile renal fistulae, Jr. Biol. Chem., 1941, cxxxix, 583. 

21. Watson, C. J. : Concerning the naturally occurring porphyrins. V. Porphyrins of the 

feces, Jr. Clin. Invest., 1937, xvi, 383-395. 

22. Herter, C. A. : On indolacetic acid as the chromogen of the “Urorosein” of the urine, 

Jr. Biol. Chem., 1908, iv, 253-257. 

23. Homer, A. : A spectroscopic examination of the color reactions of certain indol derivatives 

and of the urine of dogs after their administration, Jr. Biol. Chem., 1915, xxii, 345-368. 

24. Herter, C. A. : The relation of nitrifying bacteria to the urorosein reaction of Nencki and 

Sieber, Jr. Biol. Chem., 1908, iv, 239-251. 

25. Rosin, H. : Ein Beitrag zur Lehre von den Harnfarbstoffen. (Ueber das sogenannte 

Urorosein, Harnrosa), Deutsch. med. Wchnschr., 1893, xix, 51-54. 

26. Garrod, A. E„ and Hopkins, F. G.: On urobilin. I. The unity of urobilin, Jr. Physiol., 

1896, xx, 112-114. 



STUDIES OF URINARY PIGMENTS IN PELLAGRA 


199 


27. Ross, E. L. : A preliminary note on the excretion of indolacetic acid in the urine, Arch. 

Int. Med., 1913, xii, 112-116. 

28. Gross, E. S., Sasaki, Y., and Spies, T. D. : Effects of nicotinic acid on increased por- 

phyrinuria occurring in seven painters, Proc. Soc. Expcr. Biol, and Med., 1938, xxxviii, 
289-292. 

29. Hopkins, F. G., and Cole, S. W. : A contribution to the chemistry of proteids. Part II. 

The constitution of tryptophane and the action of bacteria upon it, Jr. Physiol., 1903, 
xxix, 451-466. 

30. Dean, J. A. : Urorosein, Jr. Am. Pharm. Assoc., 1920, ix, 252. 

31. Ewins, A. J., and Laidlow, P. P. : The fate of indolethylamine in the organism, Biochcm. 

Jr., 1913, vii, 18-25. 

32. Dobriner, K.j Strain, W. H., and Localio, S. A. : Excretion of porphyrin in pellagra, 

Proc. Soc. Exper. Biol, and Med., 1938, xxxviii, 748-752. 

33. Rosenblum, L. A., and Jolliffe, N.: Porphyrinuria in pellagra, Am. Jr. Med. Sci., 1940, 

exeix, 853-858. 

34. Dobriner, K., and Rhoads, C. P. : The excretion of coproporphyrin I following hemor- 

rhage in dogs, Jr. Clin. Invest., 1938, xvii, 105-10S. 

35. Spies, T. D., Bean, W. B., and Stone, R. E. : The treatment of subclinical and classic 

pellagra, Jr. Am. Med. Assoc., 1938, cxi, 584-592. 

36. Billings, F., Green, J. L., Ormsby, O. S., Webster, G. W., Grindley, H. S., Ricketts, 

H. T., Singer, A. D., and McNeal, W. J. : Pellagra in Illinois. Condensed report of 
the Illinois Pellagra Commission, Arch. Int. Med., 1912, x, 123-168; 219-249. 

37. Spies, T. D., and Sasaki, Y. : Unpublished observations. Quoted by : Spies, T. D., Bean, 

W. B., and Ashe, W. F. : Recent advances in the treatment of pellagra and associated 
deficiencies, Ann. Int. Med., 1939, xii, 1830-1844. 

38. Sullivan, M. S. : Indican on the saliva of a case of pellagra complicated with tuberculosis, 

Jr. Biol. Chem., 1920, xii, p. lxx (Proc. Soc.). 

39. Goldberger, J., and Wheeler, G. A.: The experimental production of pellagra in human 

subjects by means of diet, Hygienic Laboratory Bulletin, 1920, exx, 7-116. 

40. Myers, V. C., and Fine, M. S. : Metabolism in pellagra, Am. Jr. Med. Sci., 1913 cxlv 

705-720. 

41. Hijmans van den Bergh, A. A., and Grotepass, W. : Porphyrinamie ohne Porphy- 

rinuria, Klin. Wchnschr., 1933, xii, 586. 

42. Najjar, V. A., and Holt, L. E., Jr.: The excretion of specific fluorescent substances in 

the urine in pellagra, Science, 1941, xciii, 20. 

43. Najjar, V. A., and Wood, R. W. : Presence of a hitherto unrecognized nicotinic acid 
. . ... denv ative in human urine, Proc. Soc. Exper. Biol, and Med., 1940, xliv, 386. 

' lARK ’ .K'’ and Meikle JOhn, A. P. : Pellagra and porphyrinuria, Am. Jr. Med. Sci., 1941, 
cci, 380. ’ 



STUDIES OF URINARY PIGMENTS IN PELLAGRA 
AND OTHER PATHOLOGICAL STATES. II. THE 
EXCRETION OF PORPHYRIN AND THE URO- 
ROSEIN REACTION IN DOGS WITH EX- 
PERIMENTAL BLACKTONGUE * 

By John A. Layne, M.D., and Cecil James Watson, M.D., F.A.C.P., 

Minneapolis , Minnesota 

In the preceding paper 1 and in previous communications 2> 3 it has been 
shown that the Beckh-Eliinger-Spies (B.E.S.) test 4 is due to urorosein and 
that positive reactions are correlated in all instances with positwe Nencki- 
Sieber (N.S.) tests for urorosein. Distinct increases of coproporphyrin 
were noted in alcoholic, 2 but not in endemic pellagra. 1 ’ 3 Even in the former, 
the amounts of porphyrin were insufficient to be productive of color in the 
B.E.S. test. In order to study the effect of nicotinic acid in the absence of 
complicating factors such as alcoholism or other coexisting disease, the fol- 
lowing studies were carried out in dogs with blacktongue. 

Method 

Blacktongue was produced in female mongrel dogs, using the Goldberger 
diet No. 123. 5 The dogs were kept in metabolism cages to facilitate the 
collection of urine, but were allowed outside for exercise once daily. Pre- 
cautions were taken in the care and cleaning of the cages to guard against 
contamination of the urine by feces insofar as this was possible. The urines 
were collected in 24 hour periods for the porphyrin determinations; petro- 
leum ether was added to the collection bottles at the start of each period, as 
a preservative. When determinations for the other urinary pigments were 
carried out, toluene was used as the preservative, and the urines were usually 
examined within a few hours of passage in order to prevent changes due to 
bacterial growth. 

The animals were observed for control periods of 16 to 20 days before 
the start of the blacktongue-producing diet. They were then maintained on 
this diet until they had developed a marked stomatitis, and had refused food 
for several days. Every animal exhibited evidence of blacktongue for at 
least one week before treatment was instituted. In all but one of the dogs, 
therapy consisted of the intramuscular administration of from 250 to 600 
milligrams of nicotinic acid f and the replacement of the Goldberger diet by 

* Received for publication August 13, 1942. 

From the Division of Internal Medicine, University of Minnesota Hospital, Minneapolis, 
Minnesota. Aided by grants from the John and Mary R. Markle Foundation, and the Re- 
search Fund of the Graduate School, University of Minnesota. 

tThe nicotinic acid was supplied in a sterile solution combined with monoethanolamine 
(“Nicamin”) through the courtesy of Abbott Laboratories, North Chicago, Illinois. 
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the standard laboratory diet. In the remaining animal, the blacktongue- 
producing diet was continued, but a temporary regression 'of the oral lesions 
of the disease was produced by feeding three-fourths of a pound of fresh 
beefsteak after a severe attack of blacktongue had been produced. With the 
exception of one dog which died on the fifth day following treatment, the 
animals were observed for periods of not less than two weeks after treatment. 

Coproporphyrin was determined by the modification of the Fikentscher 
method as described in paper I. 1 The Beckh-Ellinger-Spies test and the 
Nencki-Sieber test were performed in the same manner as described previ- 
ously. 1 Toluene was added to 45 specimens of urine from three dogs with 
experimental blacktongue. The samples were collected at various stages 
of the disease and were allowed to stand in the light for periods of not less 
than three weeks. Twenty specimens of urine from three normal dogs 
were treated in a similar manner. 


Results 


Porphyrin Determinations. Three dogs were used in this experiment. 
The daily excretion of porphyrin in the urine of these animals while on the 
standard laboratory diet during the control period varied from 27.6 to 81.3 
micrograms of coproporphyrin for a 48 hour period of collection. With 
exception of dog number 1, in which there was a questionable rise, no 
significant change occurred in the daily excretion during the period of induc- 
tion, the acute phase of the disease, or during the period of regression of the 
disease (table 1). 


B.E.S. and NS. Tests. In the normal dog, these tests were always 
negative if the urine was examined within a few hours of passage. If a 
few drops of 2 per cent solution of potassium nitrite were added to 10 or 20 
c.c. of urine and the tests repeated, a reddish-purple color developed in the 
25 per cent HC1 in the B.E.S. test, or in the amyl alcohol in the N.S. test. 
If the urine was allowed to stand uncovered in the laboratory without a 
preservative for 24 hours or longer, frequently the B.E.S. and N.S. tests 
were positive without the addition of nitrite. 

Ihe pigment responsible for this color reaction in the urine of the dog 
has not been identified. A similar color reaction occurred in the urines from 
five of six normal dogs. This pigment differs from urorosein in that it 
has a more purplish color in 25 per cent HC1 and in amyl alcohol, and that 
the spectroscopic absorption is much fainter in proportion to the color in- 
tensity of the solution. When a few drops of 2 per cent solution of po- 
tassium nitrite are added to dog urine and the B.E.S. test performed, extrac- 
tion of the ether with a few cubic centimeters of 25 per cent HCl is followed 
by the production of a red-purple color. When examined spectroscopicallv 
t us acid solution exhibits a broad diffuse absorption band with maximum 
intensity at about 539-5 4 0 m,. The edges of this band 
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but have been measured at 532 to 556 m ft, The pigment is not extracted 
from ether with 5 per cent IiCl, and only to a slight extent with 10 per cent 
HC1. 

This red pigment can be extracted readily with amyl alcohol from the 
dog’s urine following treatment with nitrite and 25 per cent IICl. In amyl 
alcohol a faint, diffuse absorption band is noted with maximum intensity at 
539 m/x. The presence of other pigments, however, such as indican and 
urobilin, frequently masks the red color in the amyl alcohol. 

The metabolism of tryptophane is different in the dog from in man in 
that kynurenic acid is a normal constituent of the urine of the former, 
whereas it is doubtful if this substance is formed in man. It occurred to us, 
therefore, to determine whether kynurenic acid might be responsible for the 
above-mentioned color reaction in the dog’s urine. However, aqueous solu- 
tions of kynurenic acid * to which KNO ; had been added failed to exhibit 
any color in either the B.E.S. or N.S. tests. 

The B.E.S. and N.S. tests were carried out on the urines of three dogs 
during the stage of induction of blacktongue, in the acute phase as well as 
during a control period before and after the period of feeding the Goldberger 
diet. Both tests were negative throughout. Spies and his associates G ’ 7 
have likewise noted that the urine from dogs with spontaneous blacktongue 
does not give a positive B.E.S. test. 

The toluene preservative remained clear in 39 of the urines from the 
three dogs with blacktongue. In the remaining six, a red color developed in 
the preservative. No correlation could be established between the severity 
of the disease at the time the urine was collected and the appearance of the 
red pigment in the toluene. The feeding of three-fourths of a pound of 
fresh beefsteak to one dog was not associated with the development of a red 
color in the toluene. In 12 of the urines from the normal dogs, the toluene 
remained clear, whereas a red color developed in the remaining eight. It 
appears from these observations, therefore, that the development of a red 
color in the toluene preservatives of dog urines is not correlated with nico- 
tinic acid deficiency. The characteristics of two red pigments which were 
present in the toluene will be described in a separate communication. 

Conclusions 

1 . The spontaneous urorosein reaction was consistently negative in urine 
samples from dogs having experimental blacktongue. 

2. The appearance of red color in the toluene preservatives of dog urines 
was not correlated in any way with nicotinic acid deficiency. 

3. There was no significant increase in coproporphyrin excretion in dogs 
with blacktongue over that observed during the control periods. 

* Samples of kynurenic acid were obtained through the courtesy of Hoffmann-La Roche, 
Nutley, New Jersey, and Dr. Clarence P. Berg, State University of Iowa, Iowa City, Iowa. 
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STUDIES OF URINARY PIGMENTS IN PELLAGRA 
AND OTHER PATHOLOGICAL STATES. III. 
CERTAIN TOLUENE SOLUBLE PIG- 
MENTS OF HUMAN AND CA- 
NINE URINE * 

By Samuel Schwartz, M.D., James F. Marvin, M.S., John A. Layne, 
M.D. and Cecil James Watson, M.D., F.A.C.P., 
Minneapolis, Minnesota 

Toluene preservatives of urine from pellagrins and from certain other 
patients suffering from malnutrition of one cause or another have been ob- 
served in many instances to develop a pink or deep red color upon stand- 
ing. 1 ’ 2< 3 The development of this red pigment appears not to depend upon 
the presence of nicotinic acid deficiency, since it was observed in the preserva- 
tives of urines from patients who did not have any evidence of this de- 
ficiency. 3 No change was seen in the toluene preservatives of 72 urines 
from 54 individuals who were normal, or who had arthritis, but no evidence 
of other disease. In an earlier investigation, Watson 2 had noted that the 
characteristics of the red pigment extracted by the toluene corresponded 
closely with those of indirubin or indigo red. Since further study showed 
that often more than one red pigment was extracted by the toluene, it seemed 
advisable to investigate these substances in more detail. 

Method and Materials 

Human Urine. Ten cubic centimeters of toluene were added to about. 
150 c.c. of urine, which was allowed to stand in the light for a period of at 
least three weeks and observed for the development of a red color in the 
toluene layer. The urines were obtained from a number of patients who 
had clinical evidence of nicotinic acid deficiency, from seven patients who 
had squamous cell carcinoma of the cervix uteri, and who were receiving 
deep roentgen therapy, as well as from a number of patients who were in 
the hospital because of one condition or another (see paper I). All of the 
toluene preservatives which became pink or red were pooled and were con- 
centrated in vacuo to a small volume. The pigments were taken up in a 
small amount of ethyl acetate, to which was added 20 parts of petroleum 
ether. This solution was passed through a column of Brockmann’s A1 2 0 3 f 
according to the usual method of preparing a flowing chromatogram. A 
number of different pigments were separated in this manner (figure 1). By 
means of elution with increasing concentrations of ethyl acetate in petroleum 

♦Received for publication August 13, 1942. _ _ TT ' 

From the Division of Internal Medicine, University of Minnesota Hospital, Minneapolis, 
Minnesota. Aided by grants from the John and Mary R. Markle Foundation, and the Re- 
search Fund of the Graduate School, University of Minnesota. 
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ether, the two red pigments (6 and 7 in figure 1) were isolated. They were 
purified further by passage through a new column of AhCh, and were recrys- 
tallized out of hot ethyl acetate. 

Canine Urine . Toluene was added to 45 specimens of urine from three 
dogs in which experimental blacktongue had been produced by the feeding 
of Goldberger diet No. 123 (as described in paper II). The samples of 
urine were collected at various stages of the disease and were allowed to 
stand in the light for periods of not less than three weeks. In 39 specimens 
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Fig. 1. Chromatographic separation of toluene soluble pigments from human urine. 


the toluene remained clear ; in the remaining six a red color developed in the 
preservative. As stated in paper II, no correlation was apparent between 
the severity of the disease at the time the urine was collected and the de- 
velopment of the red pigment. The toluene preservatives of eight from a 

group of 20 specimens of urine from three normal dogs developed a similar 
red color. 


. ^ le re d toluene preservatives from the 14 specimens of urine were com- 
_med and were concentrated in vacuo to less than five cubic centimeters. 
ie residue was dissolved in 15 c.c. of ethyl acetate and was made up to 400 
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c.c. with petroleum ether. This solution was passed through a column of 
AI2O3 in the usual manner. The red and violet pigments (4 and 5 in figure 
2) were purified by passage through a new column of Al 2 O s and by repeated 
crystallization. 

Synthetic Indirubin. A small quantity of indirubin * which had been 
synthesized from isatin and indoxyl, was dissolved in ethyl acetate, to which 
was added nine parts of petroleum ether, and this solution was passed through 
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Fig. 2. Chromatographic separation of toluene soluble pigments from canine urine. 

a column of AI 2 0 3 . All of the pigment was adsorbed on the top of the 
column, however, and elution with increasing concentrations of ethyl acetate 
in petroleum ether, up to equal parts of the two solvents, resulted in little 
change in their position. Elution with chloroform resulted in the chromato- 
gram represented in diagrammatic form in figure 3. 

Studies of the absorption of the pigments in the ultraviolet region of the 
spectrum were carried out by the photographic method with a Hilger quartz 
prism spectrograph and a Judd-Lewis spectrophotometer. The synthetic 

* The indirubin used in this study was obtained through the courtesy of Dr. E. K. Bolton, 
Chemical Director, E. I. du Pont de Nemours and Company, Wilmington, Delaware. 
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indirubin was dissolved in absolute ethyl alcohol in a concentration of 1.175 
milligrams per 100 c.c. (4.5 X 10' r ’ moles per liter). 

The concentration of the natural red or violet pigments, as isolated from 
urine, was adjusted to approximately the same absorption at the maximum 
near 290 m /*. Cells of 1.0 and 0.2 centimeter length were used with each 
solution. The scale is the logarithm of the molecular extinction coefficient 
for synthetic indirubin (prior to chromatographic analysis) (pigment 1, 
figure 4). The curves for the other solutions were shifted so that the values 
at the maximum near 290 m exactly matched that for indirubin. All 
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Fig. 3. Chromatographic separation of components of crude synthetic indirubin. 


measurements were made with freshly prepared solutions, since solutions of 
pigments VI and VII were observed to be .unstable. The spectrum of pig- 
ment VII (taken after several weeks) showed a broad absorption band be- 
tween 410 m/t and 450 m \i which was not present in the spectrum of the 
freshly-prepared solution. 


Sublimation temperatures were observed in the following manner : crys- 
tals of the sample being studied were placed on a round cover slip as usually 
employed for micro-melting, point determinations with the Fisher-Johns 
apparatus.* After placing the cover slip in the well of the apparatus, it is 


* Fisher Scientific Company, Pittsburgh, Pa. 
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covei ed with a glass slide which bridges the well, leaving an air space of 
about 2 nun. between cover slip and slide. As the temperature rises, it is 
now possible to note the beginning of sublimation by means of focusing on 
the undei sui face of the glass slide and observing the first appearance of 
crystals there. It is believed that this affords a much sharper method of 
comparing sublimation temperatures than hitherto available. 



m/j. 


Fig. 4. Ultraviolet spectral distribution curves of crude synthetic indirubin and component 
substances as separated by chromatographic analysis. 

Observations 

Six pigments were present in the toluene extract of the human urines, 
as demonstrated by their behavior on the column of A1 2 0 3 (figure 1), and 
five pigments were separated from the toluene extracts of canine urine (fig- 
ure 2). The absorption in the ultraviolet region of the four red or violet 
pigments is shown in figure 5. Pigment 4 (dog urine) and pigment 7 (hu- 
man urine) had a similar, although not identical absorption in the ultraviolet 
region and behaved in a similar manner on the A1 2 0 3 column. The absorp- 
tion of the other colored pigments was not studied. 

Two distinct violet pigments were separated by the passage of the syn- 
thetically prepared indirubin through the A1 2 0 3 column. The absorption 
of these two pigments in the ultraviolet region differed from one another and 
from the absorption of the "whole” indirubin (figure 4). The absorption 
of the latter agrees closely with that reported previously by Cholewinski and 
Marchlewski. 4 
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The following sublimation temperatures were observed : 


Crystals 

1. Crude indirubin (before 

chromatographic analysis) 

2. Pigment 3 (from synthetic 

indirubin), figure 3 

3. Pigment 7 (from human 

urine), figure 1 


Temperature at which 
sublimation was first 
noted (first crystals 

appeared on slide) Comment 

188° C. Large, curving and branching needles at 
first. Rosettes of straight needles at 
250° C. 

172° C. Crystals had disappeared from cover slip 
above 235° C. 

153° C. Crystals had disappeared from cover slip 
above 225° C. 


When dissolved in absolute alcohol all of the seven red or violet pigments 
exhibited a light blue fluorescence in ultraviolet light. Solutions of pigments 





Fig. S. Ultraviolet spectral distribution curves of the red and violet toluene soluble pigments 

from human and canine urines. 


VI and VII which had stood in the light for over a month gave a green or 
bluish green fluorescence when reexamined. The fluorescence of the other 
pigments did not change on standing. 

Discussion 

It is evident from the results just given that none of the red or violet 
pigments isolated from the toluene extracts of either human or canine urines 
was identical with synthetic indirubin. Chromatographic analysis, ultra- 
violet spectral distribution curves, and sublimation temperatures of the latter 
substance revealed clearly that neither the crude indirubin nor its component 
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pigments were identical with the human or canine pigments. At the same 
time, it appears that they are all closely related substances. For the time 
being it can only be stated that the natural pigments are indirubin-like in 
character. 


Summary and Conclusions 

1. The red pigment extracted by toluene from certain human and canine 
urines (papers II and III) has been shown by means of chromatographic 
analysis to be composed of several similar pigments. 

2. Two pigments each from human and canine urines were found very 
similar to, but not identical with, synthetic indirubin. On the basis of 
chromatographic analysis and spectral distribution curves, the latter was 
likewise shown to be a mixture of related pigments, none of which was 
entirely identical with any of those from the urine. 

BIBLIOGRAPHY 

1. Watson, C. J. : The urinary pigments in four cases of alcoholic pellagra, Proc. Soc. Exper. 

Biol, and Med., 1938, xxxix, 514-518. 

2. Watson, C. J. : Further observations on the red pigments of pellagra urines, Proc. Soc. 

Exper. Biol, and Med., 1939, xli, 591-595. 

3. Watson, C. J., and Layne, J. A. : Studies of urinary pigments in pellagra and other patho- 

logical states. I. Clinical observations, Ann. Int. Med., 1943, xviii, 183-199. II. The 
excretion of porphyrin and the urorosein reaction in dogs with experimental blacktongue, 
Ann. Int. Med., 1943, xviii, 200-205. 

4. C hole wins ki, J., and Marchlewski, L. : Absorption kurzwelligen Lichtes durch In- 

dirubin und Indigotin, Biochem. Ztschr., 1938, ccc, 56. 



DUPUYTREN’S CONTRACTURE AS A SEQUEL TO 
CORONARY ARTERY DISEASE AND MYO- 
CARDIAL INFARCTION * 


By Kenneth C. Kehl, M.D., F.A.C.P., Racine, Wisconsin 


Reports of Dupuytren’s contracture in association with disease of the 
coronary arteries have been infrequent. Askey, 1 in reviewing the syndrome 
of painful disability of the shoulder and hand following coronary occlusion, 
suggested the possible relationship of changes in the palmar aponeurosis and 
myocardial infarction. To the seven cases described by him are added the 
six cases here presented, and points of difference and similarity are noted. 


Case Reports 


Case 1. P. H., a 48 year old white male, a laborer, in April 1936, complained 
that since 1931 he had noted abdominal distention, belching', flatulence, and cramping 
lower abdominal pain which had recurred at irregular intervals. These symptoms 
were aggravated by taking high roughage foods, especially during periods of mental 
or emotional stress. At this time there were no symptoms considered to be referable 
to the heart. 

The family history was irrelevant. At the age of 18 years he had had migratory 
joint pains involving both the upper and lower extremities, associated with fever and 
requiring bed rest. He had had pneumonia in infancy and again at the age of 16 
years. 


Examination when he was first seen revealed slight tenderness over the cecum 
and sigmoid and moderate gaseous distention. A soft, systolic apical murmur was 
present without demonstrable cardiac enlargement. There was no evidence of cardiac 
decompensation. In view of the rheumatic history the cardiac findings were thought 
possibly to indicate a rheumatic mitral lesion. 

He was not seen again until May 12, 1939, when he was admitted to the hospital 
in acute left ventricular failure. For about one year prior to that time he had noted 
dyspnea of mild degree on exertion, cough, excessive fatigue, nocturia and nervous- 
ness, but he had been able to continue at his rather heavy work. ■ 

On examination the heart was definitely enlarged to the left with a regular rhythm 
and a rate of 80 per minute. A loud, roughj systolic aortic murmur was heard fol- 
owed by a faint aortic second sound. There was also a rough murmur at the apex 
obscuring the first sound. The blood pressure was 132 mm. Hg systolic and 80 
mm. diastolic. Occasional moist rales were found in both bases. No enlargement 
of the liver was noted and there was no peripheral edema. 

During the week following his admission to the hospital there was at no time any 
elevation of temperature or leukocytosis. 

An electrocardiogram taken on May 23, 1939, showed slight slurring of the QRS 
complexes m all the standard leads. ST 1 was isoelectric and T t of very low voltage. 

2 and ST„ were coved and depressed. T, and T 3 were inverted. Left axis devia- 
lon was present. Lead IV showed no significant deviation from normal The im- 
pression was myocardial infarction, posterior type. 

nnp.JfT^'w 01 ! bed rest, sedation, and aminophyllin and his convalescence was 
u until July 10, 1939, when he again experienced nocturnal paroxysmal 

* Received for publication April 11, 1942. 
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dyspnea. At this time he noted the onset of the aching pain in the left clavicle and 
left shoulder. Shortly following his discharge from the hospital on August 12, 1939, 
a thickened area in the palmar fascia of the right hand at the base of the little and ring 
fingers, resembling an early Dupuytren’s contracture, was discovered. The thicken- 
ing in the palmar fascia of the right subsequently progressed to a typical Dupuytren’s 
contracture of marked degree. About four months later changes were noted in the 
left palm and since then they progressed until the contracture was about equal bila- 
terally. During the period over which the contractures were developing he suffered 
from a more or less constant aching pain in both shoulders. Motion at the shoulder, 
especially abduction and external rotation, was limited and painful in both arms and 
there was tenderness to pressure over the shoulder joints and lateral aspects of the 
arms. At the time of the development of the Dupuytren’s contracture there was 
aching in the hands but no redness or swelling was noted. Numbness, tingling and 
coldness of the hands also were complained of at that time. 

Following his discharge from the hospital he had frequent episodes of acute left 
ventricular failure and he had been a cardiac invalid since May 1939. The shoulder 
disability remained such that he required assistance in dressing and undressing. 

He was reexamined in June 1941, slightly more than two years after coronary 
occlusion, with the following findings : The fingers of both hands were livid and cold 
to the touch. , A marked arcus senilis was present and the ocular fundi showed 
thickened and tortuous arteries. Temporal arteries were prominent, tortuous and 
definitely thickened. A nodular enlargement of the thyroid was palpable. Moist 
rales were heard in the right lung base posteriorly and laterally. The heart was en- 
larged to the left and downward. The apex impulse was barely perceptible but well 
localized. The cardiac rhythm was regular except for very rare premature contrac- 
tions. The rate was 72 per minute. The first sound at the apex was replaced by a 
blowing murmur. Along the left of the sternum a rough systolic murmur was heard 
which was of maximum intensity at the aortic area. This murmur was transmitted 
into the neck. The second aortic sound could not be heard. The blood pressure was 
144 mm. Hg systolic and 86 mm. diastolic. There was no enlargement of the liver 
or evidence of peripheral edema. Kahn test was negative. Blood and urinary find- 
ings were not exceptional. The basal metabolic rate was within normal limits. 

Both hands showed the classical picture of Dupuytren’s contracture of an ad- 
vanced degree (figure 1). The skin of the palms was thrown into deep folds and 
ridges, thickened and firmly adherent to the underlying aponeuroses. Although 
flexion was only slightly impaired, it was impossible to extend completely the ring or 
little fingers of either hand. The shoulders remained painful and tender, and motion 
continued to be limited. 

An electrocardiogram taken on June 9, 1941, showed the following: Slurring of 
the QRS complexes persisted in the standard leads. T a remained upright with the 
voltage slightly increased. T„ had become diphasic. ST 3 remained slightly coved 
and T s was inverted to a lesse'r degree. Left axis deviation was more marked with 
decreased R s and increased S 3 voltage. Lead IV remained practically unchanged. 

In January 1942 the contractures in the palms had progressed until all fingers of 
both hands were involved. 

Case 2. T. B., a 40 year old white male, an advertising executive, was seen for 
the first time on May 10, 1939. On the previous evening, following a heavy meal, he 
had experienced a severe precordial pain, crushing in character, that radiated down 
both arms into the fingers and also up into the neck. The pain was attended by 
dyspnea, cyanosis, cough, and a moderate degree of shock. Large doses of opiates 
given over a period of 14 hours were necessary to control the pain. He had con- 
sidered himself in good health prior to the onset and had had no pain or other symp- 
toms referable to the heart. There was no rheumatic history. 
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When examined there was obvious dyspnea and orthopnea with a moderate degree 
of cyanosis. The skin, which showed a gray pallor, was moist and cold. The lungs 
were filled with wet rales. The heart was normal in size. The rhythm was regular 
and the rate 102 per minute. The heart sounds were distant and of poor quality. A 
soft, systolic murmur was audible at the apex. The blood pressure was 90 mm. Hg 
systolic and 62 mm. diastolic. The liver was at the costal margin and there was no 
evidence of peripheral edema. 

He was placed in an oxygen tent and was treated with opiates, aminophyllin, 
hypertonic glucose and mercurial diuretics. He responded well and was soon quite 
comfortable and relieved of the dyspnea and cyanosis. A slight elevation in tempera- 
ture persisted during the first week and the sedimentation rate was increased. 

An electrocardiogram taken on May 10, 1939, revealed the following: There was 
regular sinus rhythm. The rate was 102 per minute. Intervals were normal. P a 
was notched and P 2 was broadened. QRS was of low voltage in the standard leads. 
There was left axis deviation. ST 1 was isoelectric. T x was small and inverted. ST 2 
was slightly elevated. T 2 was small but erect. ST„ was isoelectric. T 3 was very 
small and erect. ST, was displaced upward 0.6 cm. T 4 was sharply inverted. QRS 4 
was monophasic and directed downward. Impression was myocardial infarction, 
anterior type. 

Following the coronary occlusion his recovery was uneventful until August 1939, 
when he first noted pain of the persistent aching type in the left shoulder and arm. 
Abduction and external rotation were limited and painful, and there was tenderness in 
the shoulder joint and in the region of the deltoid insertion. At the time of the 
shoulder disability he also noted numbness and tingling in the fingers of both hands, 
associated with stiffness in the phalangeal joints. There was also lividity of the palms 
of both hands, especially of the palmar surfaces of the fingers. The pain was rela- 
tively intractable and persisted in the left shoulder for more than 20 months, disappear- 
ing very slowly. Pain appeared in the right shoulder eight months after the onset of 
the disability in the left shoulder and persisted in that region to a slight degree. The 
numbness, tingling and stiffness of the hands were of short duration and at no time 
was redness or swelling noted. However, the discoloration of the palmar surfaces 
persisted. 

In April 1941, palmar changes of the Dupuytren’s type were noted for the first 
time. A small, firm nodule about 1 cm. in diameter had appeared at the base of the 
ring finger of the right hand. By October 1941 this nodule had increased in size and 
there was puckering of the overlying skin although no contracture was present. The 
left palm showed no evidence of changes. 

Late in November 1941, for the first time he began to have cramping pains in the 
calves of both legs. The pains were brought on by walking and were quickly relieved 
by rest. No changes in the pulsation of the arteries of either leg could be found. 
The leg pains subsided somewhat but excessive exercise still caused some discomfort. 

Case 3. T. C., a 46 year old white male, real estate salesman, was seen first on 
November 27, 1937, when he complained of precordial pain. The pain, which was 
moderately severe and constricting in character, radiated from the precordium into 
the right arm and, when especially severe, into both arms. Slight exertion precipitated 
the pain which had occurred almost daily for the two weeks prior to his first visit. 
Slight dyspnea on exertion, palpitation, tachycardia and occasional irregularities of 
cardiac rhythm had been noted. The family history was irrelevant and there was no 
history of rheumatic fever. 

iov ^' ys ' ca ^ examination at the time of the first visit revealed a blood pressure of 
IJZ mm. Hg systolic and 140 mm. diastolic. - There was no evidence of cardiac en- 
largement. The second aortic sound was accentuated. No murmurs were heard, 
the cardiac rhythm was interrupted by occasional premature contractions' No evi- 
dence of decompensation was found. 
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An electrocardiogram taken November 27, 1937, revealed the following: There 
was a normal sinus rhythm. The rate was 92 per minute. Intervals were normal. 
There was marked left axis deviation. ST., and ST„ were slightly depressed. QRS, 
and QRS 3 were slurred. T 3 was diphasic. No chest lead was recorded. 

While under treatment he remained relatively free from pain until shortly after the 
death of his wife in November 1938. The pain then recurred with increased fre- 
quency and severity and now for the first time awakened him from sleep. Following 
an especially severe attack of pain of two hours’ duration on November 15, 1938, the 
blood pressure fell from 180 mm. Hg systolic and 115 mm. diastolic to 150 mm. 
systolic and 100 mm. diastolic, and he was hospitalized. At this time he was very 
apprehensive, slightly 7- dyspneic, pale and exhausted. Occasional moist rales were heard 
at the lung bases. The heart was borderline in size. The rate was 93 per minute. 
The cardiac rhythm was interrupted by frequent premature contractions. The quality 
of the heart sounds had become poor, and a soft systolic murmur was present at the 
apex. There was no enlargement of the liver or peripheral edema. 

An electrocardiogram taken on November 15, 1938, revealed the following 
changes : Frequent ventricular premature contractions were present. The T voltage 
in the standard leads was reduced. ST, and ST 2 were more definitely depressed. 
T x was diphasic. ST 3 was slightly elevated. T 3 was diphasic. ST 4 was slightly 
depressed. T 4 was inverted. A coronary occlusion with myocardial infarction was 
suspected. 

During the week following there was a slight elevation in temperature and the 
sedimentation rate was increased. Opiates and intravenous papaverine controlled 
the severe pain. An electrocardiogram taken at an interval of one week, on Novem- 
ber 22, 1938, showed some changes to have occurred during that time. ST, was 
slightly depressed and followed by an erect T x of very low voltage. ST 2 was slightly 
elevated and coved. T„ was inverted and of low voltage. ST s was elevated to a 
more marked degree and was definitely coved, followed by a small inverted T s . Lead 
IV showed no change. 

After being without pain for one week, he was discharged to his bed at home on 
November 25, 1938. He continued quite comfortable and free from pain until the 
end of December when an attempt was made to get him out of bed by the usual easy 
stages. At that time the pain recurred with such frequency and severity that it 
necessitated his return to complete bed rest. Tissue extract was added to the amino- 
phyllin, nitrites and sedatives he had been receiving but without striking response and 
he was again hospitalized. The findings in the heart remained as on the previous 
admission. The blood pressure, however, had fallen to 112 mm. Hg systolic and 80 
mm. diastolic. There was no elevation of temperature, no leukocytosis, no increase 
in sedimentation rate at this time. Again an electrocardiogram revealed changes 
suggesting progressive involvement of the myocardium. 

Changes in the palms of the hands were noted for the first time during this ad- 
mission, although they must have been present for some time prior to this discovery. 
Attention was drawn to the hands because of pain, swelling and stiffness of the finger 
joints. In the left palm, at the base of the ring and little fingers, definite thickening 
and puckering of the skin was found but without evidence of contracture. On the 
right, again at the base of the ring and little fingers, thickening and puckering of the 
skin of more marked degree was noted and a beginning contracture was present. 
Motion of the fingers, although painful, was complete except for the ring and little 
fingers of the right hand which could not be extended completely.- Some bluish mot- 
tling of the palms and palmar surfaces of the fingers was noted. At no time were the 
shoulders the site of the aching constant type of pain. However, during the attacks 
of precordial pain, the pain in the hands was usually aggravated. On several occa- 
sions the pain originated in the hands and radiated to the pr'ecordium. 
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111 spite of all therapy the attacks of pain continued to occur from eight to 12 
times daily and he finally sought relief elsewhere on March 8, 1939. He received 
some temporary relief there while being given “Cortiode” but on April 23, 1939, 
during a severe attack of pain, he died. 

Pertinent necropsy findings were as follows : The heart weighed 430 grams. 
The coronary arteries were thickened with numerous calcified areas throughout, 
especially in the anterior descending branch of the left coronary artery. This vessel 
was completely occluded 2 cm. from its orifice by a fresh thrombus. The right 
coronary artery showed considerable thickening and calcification but was patent 
throughout. An old organized thrombus was found at the tip of the left ventricle 
and the cut surface showed much scarring in that area. The valves of the heart 
were not remarkable. 

At practically every orifice of the smaller arteries coming off of the aorta, there 
was marked nodular thickening with considerable plaque formation and longitudinal 
streaking. 

The microscopic examination showed marked arteriosclerotic changes in prac- 
tically all tissues examined. 

Case 4. N. J., a 60 year old, white male, a retired executive, had suffered from 
substernal pain for five months when seen for the first time on July 9, 1937. The 
pain, severe and constricting in character, radiated from the upper sternum into both 
arms. The episodes of pain, varying in duration from 15 minutes to one hour and 
occurring from one to three times daily, were precipitated by exertion. Especially 
severe attacks were accompanied by mild nausea and moderate dyspnea. 

At the age of 46 years the patient was said to have had* “inflammatory rheu- 
matism” and had been told that the heart had become involved. He had retired at 
50 years of age and had done no work since. 

Examination at the time of the first visit revealed a moderately obese male, 
quite well preserved. There was no evidence of exceptional arteriosclerosis. The 
heart was enlarged to the left and downward. The rhythm was regular with a rate 
of 92 per minute. The heart sounds were distant and a soft systolic murmur was 
heard at the apex. The blood pressure was 190 mm. Iig systolic and 90 mm. diastolic. 
There were no signs of congestive failure. 

An electrocardiogram taken July 10, 1937, showed regular sinus rhythm with a 
rate of 90. The PR interval was prolonged to 0.24 second. P 2 was notched. The 
QRS was slurred in the standard leads with marked splintering in Lead III. T 2 was 
inverted. There was no significant displacement of ST in any lead. T 2 and T 3 were 
erect. The fourth lead was not recorded. The electrocardiographic findings were 
considered to be due to coronary sclerosis and the resultant myocardial ischemia. 
There was little to substantiate a diagnosis of rheumatic heart disease. 

Under treatment he remained fairly comfortable except for occasional attacks 
of pain until early in 1941. In July 1941, after not having been seen for some time, 
he complained of extreme dyspnea, repeated severe attacks of precordial pain, dis- 
agreeable palpitation, cough, orthopnea, swelling of the ankles and excessive fatigue, 
all of which had been present for several months. His condition had become so 
desperate that he hesitated to seek aid because of his fear of what the prognosis might 
be. 

At this time physical examination revealed auricular fibrillation and advanced 
cardiac decompensation. 

. An electrocardiogram recorded August 1, 1941, revealed the following: Au- 
ricular fibrillation was present. QRS was slurred in all leads. QRS 3 and QRS 
showed notching. ST X was slightly depressed. T 2 was inverted and of very low 
voltage. ST 2 was depressed. T 2 was inverted. ST s and T 3 were isoelectric. QRS 
was monophasic with no Q or S element. ST 4 was elevated very slightly. T 4 was 
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erect but of low voltage. It was thought that myocardial infarction probably had 
occurred some time during the previous three months. 

Although he was unaware that changes had taken place in his hands, small, firm 
nodules were present at the bases of both ring fingers. The nodules were about 0.8 
cm. in diameter and were not adherent to the deeper structures. There was no con- 
tracture and he had not noted pain, swelling or circulatory changes in the hands. 
Careful questioning failed to disclose a history of shoulder pain other than that re- 
ferred to the shoulder from the precordium during attacks of angina pectoris. 

Subsequently during the course of digitalization he developed a hemiplegia, prob- 
ably due to cerebral embolism, and died. 

Case 5. F. J., a 59 year old, white male, a mechanic, was seen for the first time 
in June 1941, when he complained of precordial aching, dizziness and shortness of 
breath on exertion. During the previous winter lie had noted dyspnea, substernal 
oppression and non-productive cough, brought on by exertion during cold weather. 
In May 1941, while at work, he suddenly became dyspneic and lost consciousness for 
an unknown period. In spite of the weakness and excessive fatigue that persisted 
after this experience he returned to his work. About four weeks later he experi- 
enced a similar episode on the way home from work, becoming dyspneic and cyanotic 
and losing consciousness for about 20 minutes. Oxygen was administered by a 
“rescue squad” and he was removed to his home. Dyspnea when at rest and some 
substernal aching persisted but he again returned to work until the severity of his 
symptoms made it impossible for him to continue. He was seen for the first time 
10 days after the last episode. 

Physical examination revealed a well developed and slightly obese white male 
who was dyspneic on slight exertion. The mucous membranes were slightly cyanotic. 
The neck veins were distended moderately. Moist rales were heard at both lung 
bases. The heart was enlarged to the left and downward. The rhythm was regular 
with a rate of 108 per minute. The heart sounds were of only fair quality with a 
rough, high-pitched systolic murmur at the aortic area, transmitted to the apex. The 
blood pressure was 146 mm. Hg systolic and 82 inni. diastolic. The liver edge was at 
the right costal margin and minimal pretibial edema was noted. 

An electrocardiogram taken on June 20, 1941, revealed regular sinus rhythm and 
normal intervals. There was marked left axis deviation. The QRS was slurred 
slightly in all leads. ST X was depressed with an inverted and coved T r ST 2 was 
depressed with a diphasic T,. ST 3 was elevated with an erect and coved T 3 . ST ( 
was depressed with a diphasic T 4 . It was the impression that infarction of the 
myocardium had occurred recently. 

The past medical history was irrelevant with the exception of painful swelling 
of the ankles at 28 years of age, which had necessitated two weeks of bed rest. The 
details of this illness were obscure. 

Under treatment his condition improved and he remained quite comfortable until 
early in August when he noted pain and stiffness in the shoulders and pain over the 
lateral aspect of the upper arm. The shoulder disability was soon followed by stiff- 
ness, swelling and numbness in both hands. Redness and lividity were not noted. 

In October thickening- of the skin of the palms was observed. The right palm was 
involved at the base of the index and of the little fingers where the depth of the 
normal palmar folds was increased and the skin had become puckered. The left palm 
showed similar changes at the base of the ring finger. The condition has been slowly 
progressive since that time. 

Case 6. R. S., a 70 year old, white housewife, was seen for the first time on 
May 25, 1941, complaining of pain in the left upper abdomen, nausea, vomiting and 
prostration. The temperature was elevated to 100.6° F., and there was a leukocytosis. 
The cardiac findings were essentially negative. The heart was regular with a rate 
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of 70 per minute. The blood pressure was 100 mm. Hg systolic and 72 mm. diastolic. 

On the following day the pulse rate had increased to 110 per minute, and there 
were occasional premature contractions. At this time a systolic murmur was heard 
over the apex and there was also a pericardial friction rub in this area. 

An electrocardiogram taken on May 26, 1941, showed the following: Regular 
sinus rhythm was present with the rate of 100 per minute. QRS was slurred in the 
standard and chest leads. ST, was slightly elevated. T, was inverted and of low 
voltage. ST, was isoelectric. T„ was erect. ST s was isoelectric. T a was erect. 
QRS, was monophasic and inverted. ST 4 was elevated with inverted T 4 . The in- 
terpretation was myocardial infarction. 

After two weeks of satisfactory progress the patient became desperately ill. 
There were now frequent episodes of auricular fibrillation which were imperfectly 
controlled by quinidine sulphate. Oxygen was administered continuously by nasal 
catheter. This situation persisted for several weeks. 

In the intervals between the episodes of auricular fibrillation the patient’s pulse 
was rapid, thready, and showed many runs of premature contractions. The blood 
pressure remained at 90 mm. Hg systolic and 50 mm. diastolic except for several 
occasions when the systolic level fell below 80 mm. About 10 weeks after the onset 
a gradual improvement was noted. The episodes of auricular fibrillation became 
shorter in duration and occurred less frequently. The systolic blood pressure ap- 
proached a level of 100 mm. Hg and, with the attending gain in strength, the oxygen 
was no longer necessary. The pulse, between the episodes of fibrillation, became 
slower, more regular and more forceful. 

At this time the patient began to complain of pain in both shoulders, both hands 
and both knees. Some stiffness of the fingers and hands was also noted. During the 
next six weeks thickening of the palmar surfaces of both hands developed. The pain 
diminished but the stiffness persisted. The changes in the palmar fasciae progressed 
slowly during the next four or five months until definite contractures were present. 
The pain in the shoulders was not constant but recurred several times. At no time 
was swelling, redness or lividity of the hands noted. A visible and palpable ridge, 
extending from the thumb into the palm formed in both hands, being more marked in 
the left palm. The skin of the entire palm became thickened and hardened bilaterally. 
The condition has been stationary during the past two or three months. Pain and 
stiffness in the knees recurred at times but diminished in severity. No plantar 
changes were observed. 

The patient subsequently improved clinically. The blood pressure rose to 120 
mm. Hg systolic and 70 mm. diastolic and fibrillation had not occurred, although occa- 
sional premature contractions were noted. When last seen, seven months after the 
onset, she was able to be up and about for. short intervals. She was asymptomatic 
except for some stiffness in fingers and hands. 

An electrocardiogram of December 14, 1941, showed regular sinus rhythm with 
a rate of 76 per minute. QRS voltage had increased in Leads I and II. ST, and 

were isoelectric. ST 2 was slightly depressed with T„ erect. ST, was slightly de- 
pressed with T, erect. ST 4 was isoelectric. T 4 was inverted and of low voltage. 
QRS 4 was monophasic and erect. 


Discussion 

The changes in the palmar fasciae, closely resembling Dupuytren’s con- 
tractures, and the coronary vascular accident bear a definite relation to each 
other. Changes in the palms had not been noted in any instance before the 
onset of the cardiac difficulty. The coronary occlusion, therefore, ap- 
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parently acts in some obscure manner as the precipitating factor. In the 
cases presented Dupuytren’s contracture appears to be a complication of or 
a sequel to coronary occlusion, as well as the shoulder disability described by 
several authors, 2 ’ 3 ’ 4 and the hand syndrome as noted by Askey. 1 

The palmar changes, as noted in the cases here presented, appear . typical 
of Dupuytren’s contracture. The first finding is ordinarily a firm nodule in 
the palmar aponeurosis, most often in the ulnar area near the metacarpo- 
phalangeal joint. The process is slowly progressive, gradually extending 
to involve the entire palmar fascia but allowing the tendons to escape. Due 
to the fibrosis and contracture of the underlying fascia and to the loss of 
subcutaneous fat the skin appears thickened, folded, hard and closely ad- 
herent. Although the contracture does not appear in both hands simul- 
taneously, it frequently becomes bilateral. The typical course is slow but 
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Fig. 1. 


continuous and in the advanced stage results in permanent flexion of one or 
more fingers to a variable degree. Although there is an early limitation of 
extension further voluntary flexion is not limited or painful (figure 1). 

Of the 21 cases showing the painful hand syndrome described by Askey, 
seven showed changes in the palmar fasciae which resembled the early stage 
of Dupuytren’s contracture. In these cases, however, the process failed to 
progress to the stage of contracture and a regression was noted in two cases. 
In none of the six additional cases here reported has there been any evidence 
of regression of the palmar changes. Moreover, in three cases (cases 1, 3, 
and 6) definite contractures have developed, and in each case the contractures 
appeared bilaterally. Although death limited the period of observation in 
two of the cases, the lesions have been slowly progressive with only one 
exception. In case 6, after going on to ridge formation and early contrac- 
ture, the process has become stationary. 
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111 five instances other symptoms and objective findings referable to the 
hands were noted (table 1). Pain, stiffness, swelling, livid discoloration, 
numbness, tingling, and coldness were observed. Stiffness, which was the 
most common finding, was complained of in four instances. Pain occurred 
in three cases and was associated with stiffness whenever found. Bluish 
discoloration, numbness and tingling were each found in three cases. 
Swelling was noted in two cases but no history of redness could be obtained 
nor was redness observed. Coldness of the hands was found only once. 
The color changes and associated paresthesias bear out Askey’s statement 


Table I 


Case 

Occupa- 

tion 

Shoulder 

Disability 

Time of 
Onset 

Objective and Subjective 
Changes in Hands 



Course 

P. H. 
48 
yrs. 

laborer 

severe bi- 
lateral 

3 mos. 
after oc- 
clusion 

marked bilateral contrac- 
tures; pain, stiffness, numb- 
ness, tingling, discoloration, 
and coldness 

migratory 
joint pains 
18 yrs. 

marked as 
shown in 
physical 
examina- 
tion 

progressive 
to ad- 
vanced 
stage 

T. B. 
40 
yrs. 

advertising 

executive 

severe bi- 
lateral 

11 mos. 
after oc- 
clusion 

small nodule, right hand only, 
discoloration, numbness, and 
tingling 

none 

none 

slowly pro- 
gressive 

T. C. 
46 
yrs. 

real estate | 
salesman 

none 

uncertain 

bilateral contractures; pain, 
swelling, stiffness, and dis- 
coloration 

none 

marked 
general- 
ized as 
shown in 
autopsy 

progressive 
until time 
of death 

N. J. 
60 
yrs. 

retired ex- 
ecutive 

none 

uncertain 

bilateral nodules, no contrac- 
tures 

inflamma- 
tory rheu- 
matism 46 
yrs. 

commen- 
surate with 
age j 

short 
period of 
observa- 
tion 

F. J. 
59 
yrs. 

mechanic 

bilateral 

5 mos. 
after oc- 
clusion 

bilateral nodules, no contrac- 
tures; stiffness, numbness, 
and swelling 

painful 
swollen 
ankles at 
28 yrs. 

commen- 1 
surate with! 
age | 

slowly pro- 
gressive 

R. S. 
70 
yrs. 

housewife 

bilateral 

recurrent 

4 mos. 
after oc- 
clusion 

bilateral contractures; pain, 
stiffness, and thickening over 
entire palm 

none 

none 

stationary, 
no regres- 
sion 


that the sympathetic nerves may well play a predominant role in this con- 
dition. 

The relation of the time of the coronary incident to the onset of the 
palmar changes was variable. In two cases it could not be determined 
accurately, but in the remaining cases it varied from three to 11 months, 
being three, four, five, and 11 months in the known instances. 

Although all of Askey’s cases with palmar changes demonstrated the 
painful shoulder and hand syndrome, two of the cases here presented gave no 
history of shoulder disability and no objective or subjective hand findings 
were noted in one. However, one case which gave no history of shoulder 
complaints did suffer from pain, swelling and stiffness of the fingers. No 
cases of unilateral shoulder pain were observed. In addition to the pain 
and stiffness in the shoulders and hands, one patient complained of pain in 

the knees. There has been no evidence of plantar changes in this case to 
date. 
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Although the onset of the Dupuytren’s contracture did not occur at the 
same time in both hands, the lesion became bilateral during the period of 
observation in five instances. One patient who experienced a long dis- 
ability in both shoulders developed palmar changes in the left hand only. 

In this small series there appears to be little to support the etiological 
relationship of Dupuytren’s contracture to either acute or chronic trauma of 
the palmar aponeurosis as suggested by some/' No history was obtained in 
any case to support the theory of an hereditary factor. 0 In three instances 
the occupation was such as to eliminate the consideration of trauma as an 
etiological factor. In the remaining three cases, those of the laborer, the 
mechanic, and the housewife, in spite of any possible exposure to trauma, 
the palmar aponeurosis showed no evidence of thickening- until after the 
coronary thrombosis. 

Whether the extensive generalized arteriosclerosis found in one case at 
necropsy and in another case at physical examination is of significance is 
impossible to determine in the light of the present incomplete knowledge. 
It is also to be noted that three patients gave histories of joint pains at an 
earlier age. The details of these rheumatic episodes are not as complete as 
could be desired but in two instances acute rheumatic fever is suggested. 
Whether this is significant is problematical and can be determined only by 
further observation. 

In 1929 Nippert 7 advanced the theory that Dupuytren’s contracture 
developed on the basis of an increase in sympathetic tone. More recently 
Hale Powers 8 has explained the palmar phenomenon on the basis of irrita- 
tion and hyperexcitability of the sympathetics due to visceral disease which 
he indicates is frequently intrathoracic. He placed Dupuytren’s contracture 
in the same category as pulmonary hypertrophic osteoarthropathy, sclero- 
derma and other trophic disturbances. The mechanism by which visceral 
disease precipitates dystrophies at the periphery is thought to be through 
irritation of the sympathetic ganglia. Powers also called attention to the 
association of Raynaud’s disease and Dupuytren’s contracture. As an ex- 
planation of the usual localization of the palmar changes in the ulnar area, 
he points out that the ulnar nerve bears a more intimate relation to the 
intrathoracic sympathetic ganglia than the other nerves of the brachial 
plexus. 

Although the mechanism, cannot be explained with certainty, the sym- 
pathetic nervous system appears to play a part as evidenced by the associated 
paresthesias and color changes. 

Summary 

1. Six cases of Dupuytren’s contracture as a sequel of coronary occlu- 
sion are presented. 

2. Dupuytren’s contracture may be associated with the syndrome of 
shoulder disability and painful hands following myocardial infarction. 
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3. The palmar changes in the cases presented appear to be typical of 
Dupuytren’s contracture in its various stages. 

4. Three cases progressed to the stage of contracture and in no case was 
regression noted. 

5. Pain, stiffness, swelling, livid discoloration, numbness, tingling, and 
abnormal skin temperature of the hands may be associated with the palmar 
changes. 

6. The etiology and pathogenesis are not understood, but irritation of the 
sympathetic ganglia may play an important etiological role. 

I wish to thank Dr. G. C. Owen, Oshkosh, Wisconsin, for the privilege of including case 
6, in this series. 
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CARDIOVASCULAR SYPHILIS: AN APPROACH TO 
EARLY CLINICAL RECOGNITION AND 
EARLY TREATMENT * 

By Morris Dressler, M.D., and Moses Silverman, M.D., 

Brooklyn , New York ( 

T he aim of the syphilologist and the clinician is to prevent cardiovascular 
syphilis by early and adequate treatment of the primary infection; the aim 
of the syphilologist, the cardiologist, and the clinician is to recognize and treat 
cardiovascular syphilis in its earliest form and as early as possible, in order to 
prevent the complications that may arise therefrom. Although the former 
depends primarily on the education of the patient who must seek early treat- 
ment and avoid delinquency of treatment, the latter depends primarily on the 
education of the physician who must be alert to the recognition of this 
condition. 

Syphilis ranks fourth as the cause of cardiovascular disease, following 
arteriosclerosis, hypertension, and rheumatic fever. Heart disease due to 
syphilis is the only one whose etiologic agent is definitely known and for 
which preventive measures are not only known but are available. According 
to Blumgart, 1 cardiovascular syphilis is responsible for more adult deaths 
than is neurosyphilis, and constitutes 10 to 15 per cent of all cardiovascular 
disease. Approximately 5 per cent of all patients who come to autopsy in 
general hospitals show evidence of cardiovascular syphilis, 2 and of all patients 
with syphilis, 55 to 86 per cent show syphilitic involvement of the cardio- 
vascular apparatus as revealed at autopsy. 3 One third of the sudden deaths 
due to heart disease are the result of cardiovascular syphilis. 

Leiby, Callaway, and Fleming 4 state that it has been estimated that 
between 30,000 and 40,000 deaths occur annually from cardiovascular syphi- 
lis. According to them, the life expectancy of patients with cardiovascular 
syphilis ranges from one to 10 years among patients with extensive involve- 
ment of the aorta to that of a normal lifetime for those with uncomplicated 
syphilitic aortitis who receive adequate treatment. 

Of all the diseases of the cardiovascular system, uncomplicated syphilitic 
aortitis is the most frequently overlooked, and yet it is the most common 
form of visceral syphilis (70 per cent). 5 This may be due to a silent phase 
of the disease which no doubt depends upon the extent and distribution of 
the pathologic process, and a clinical diagnosis is, therefore, impossible. 
However, a more important reason for this oversight is probably the in- 
ability of the physician to evaluate the early clinical signs, and to bear in 
mind the possibility of this condition. 

* Received for publication December 11, 1942. 

From the Social Hygiene Clinic of the Red Hook-Gowanus Health Center, Department 
of Health, Brooklyn, N. Y. 
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Purpose 

This study was undertaken for two reasons: (1) because of the con- 
fusion existing in the current literature concerning the difficulty or im- 
possibility of making a clinical diagnosis of uncomplicated syphilitic aortitis, 
and (2) to evolve a method of early clinical recognition if possible. 

According to White and Wise, 0 a clinical diagnosis of aortic syphilis can 
rarely be made within 10 years after infection, and therefore the early diag- 
nosis of cardiovascular syphilis is impossible. Cabot and Adams 7 claim 
that syphilis of the aorta cannot be recognized clinically unless there is an 
appreciable degree of aortic valve involvement or considerable dilatation of 
the aorta with or without actual aneurysm. Garvin s believes that uncom- 
plicated syphilitic aortitis is a disease virtually without symptoms or signs. 
According to the criteria of the New York Heart Association, 9 uncom- 
plicated syphilitic aortitis frequently escapes clinical recognition since it 
seldom produces symptoms, but evidences of its presence may be found 
within three to 10 years after the chancre. 

The prerequisites for this study are ( 1 ) to examine patients with proved 
syphilis, (2) to examine a large series of patients, (3) to have a single ex- 
aminer see these patients, and (4) to corroborate the clinical diagnosis by 
instrumental methods, by follow-up study to discover complications, and by 
postmortem examination. All these prerequisites were fulfilled in this study 
with the exception of postmortem examinations, because these cases were 
followed in a large social hygiene clinic of the New York City Health De- 
partment where there are no hospital facilities. 


Material and Method of Study 

This paper is a preliminary report of the study of 1270 cases of proved 
syphilis over a period of two years. In a subsequent paper we will be able 
to give more detailed data on the follow-up study to discover complications, 
and add more cases to our series. 

All patients were examined by one of us (M.D.). No attempt was 
made to select the cases. They were referred for cardiovascular check up 
for the following reasons : ( 1 ) prior to starting arsenic therapy in latent 
asymptomatic cases, (2) because of the advanced age of the patient, (3) as 
a newly admitted case, (4) because of complaints referable to the cardio- 
vascular system (very few), and (5) as a case of congenital syphilis. 

The loutine history consisted of the following questions: (1) dyspnea 
on exertion (great emphasis was placed on evaluating this symptom cor- 
rectly) ; (2) paroxysmal nocturnal dyspnea; (3) precordial or substernal 
pam (pain in other areas (as the spine) was investigated) ; (4) ankle or 
eg e ema (peripheral vascular and orthopedic conditions were ruled out) ■ 
( ) cough or hemoptysis; (6) dysphagia; (7) dysphonia; (8) other etio- 
gic factors were sought for (rheumatic fever, hypertension, etc.). 
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The routine physical examination consisted of the study of (1) the pulse 
and blood pressure in both upper extremities; (2) the peripheral and neck 
vessels, including the suprasternal (episternal) notch; (3) the chest wall 
for pulsations, thrills, or deformities; (4) the size of the heart and aorta 
by percussion; (5) the auscultatory signs of the anterior and posterior chest 
(heart and lungs), including the mitral, pulmonic, and aortic areas, with 
emphasis on the character of the sounds, the intensity of the sounds, and 
the presence or absence of murmurs. When the base of the heart was ex- 
amined, the patient was placed in the erect sitting position (bending slightly 
forward) and auscultation was performed in forced expiration. 

Fluoroscopy and roentgenography were used only under the following 
conditions, and not as a routine in all the cases of syphilis examined: (1) 
a definite clinical diagnosis of uncomplicated aortitis; (2) the presence of the 
complications of cardiovascular syphilis; (3) the suspicion of the presence 
of cardiovascular syphilis; (4) if hypertension or other diseases of the heart 
were present. 

In a preliminary examination of a certain number of cases of proved 
uncomplicated aortitis and aortic insufficiency, it was noted that the aortic 
second sound was heard best in many instances over the third right inter- 
costal space near the sternum and in some cases over the fourth right inter- 
costal space, and not as anticipated over the conventional second right 
intercostal space. Furthermore, it was also noted that in some cases a 
systolic murmur (as well as a diastolic murmur) was heard best over the 
third left intercostal space near the sternum, and at times was only heard 
over this area. In most cases the systolic murmur was heard over the 
second, third, or fourth right sternal space or in more than one of these 
areas. This proved that in many instances the change in the character of 
the aortic second sound, as well as murmurs, may be overlooked if examina- 
tion of these areas is omitted, thereby missing the clinical diagnosis of un- 
complicated aortitis. Another point of interest in physical diagnosis was 
the importance of comparing the character of the aortic second sound with 
that of the pulmonic second sound as well as the intensity of these sounds. 

According to the criteria of the New York Heart Association, 0 hyper- 
tension is present when the systolic blood pressure is persistently above 140 
mm. Hg or the diastolic above 90 mm. Hg. In order to avoid any question 
of borderline cases, hypertension was considered present in this study with 
a systolic pressure above 150 mm. Hg or a diastolic above 100 mm. Hg. 

The cases found to show evidence of uncomplicated aortitis were divided 
into two groups : those 40 years of age or younger, and those over 40 years, 
because in the latter group arteriosclerosis cannot be excluded, and one can- 
not be certain whether dilatation of the aorta is due to aortitis, arterio- 
sclerosis or a combination of both. Aortic sclerosis may also give rise to 
the characteristic aortic second sound which cannot be differentiated from 
that of aortitis. 
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Results 

Of the 1270 cases of syphilis examined, 304 (24 per cent) were diag- 
nosed clinically as uncomplicated syphilitic aortitis, and 390 (30.7 per cent) 
constituted the entire group of cardiovascular syphilis. Among the 390 
cases, there were 304 (78 per cent) cases of uncomplicated aortitis, 37 
(9 per cent) cases of aortic insufficiency, 19 (5 per cent) cases of aortic 
insufficiency plus aneurysm, and 4(1 per cent) cases of coronary ostial 
stenosis. There were 245 (63 per cent) male patients, 145 (37 per cent) 
female patients, 255 (65 per cent) white patients, and 135 (35 per cent) 
negro patients. In other words the proportion of males to females was 
approximately 2:1, and that of the white to the negro race approximately 
the same. 

Table 1 shows the admission diagnosis of the 390 cases of cardiovascular 
syphilis. It will be noted that only 72 cases exhibited evidence of cardio- 


Table I 

Analysis of Admission Diagnosis of 390 Cases of Cardiovascular Syphilis 


Admission Diagnosis 

Number of Cases 

% 


Primary 

3 

0.7 


Secondary 

9 

2.4 


Early Latent (asymptomatic) . . . 

21 

5.5 


Late Latent (asymptomatic) .... 

240 

61.5 


Central Nervous System 

32 

8.2 


Cardiovascular 

72 

18.5 


Congenital 

8 

2.0 


Gumma of Bone 

3 

0.7 


Tertiary Skin 

2 

0.5 


Total 

390 

100.0 



vascular syphilis on admission. The other 318 cases developed their cardiac 
lesions while under observation. 

In analyzing the 304 cases of uncomplicated aortitis by decades, 275 
(90.4 per cent) occurred between the ages of 21 and 60, and the cases were 
just as frequent in the third decade as in the fifth. In the age group 40 years 
oi youngei, there were 148 (48.7 per cent) cases, and in the group over 40 
years, theie were 156 (51.3 per cent) cases (table 2). Levitt and Levy 10 
in their study of 508 cases of syphilitic aortic disease found that 78.8 per 
cent of the total number occurred between 31 and 60 years of age. 

In further analyzing this group of 304 cases, the proportion of males to 
emales is approximately 2:1. The Cooperative Clinic reports syphilitic 
aortic disease three times more common in the male than in the female. Other 
c mics report as high as 5:1. Uncomplicated aortitis is proportionately 
twice as common in the negro race as in the white in the group 40 years of 
age or younger, and more common in the negress than in the others (male 
negro, male and female white). In the older group the white male pre- 
dominates followed in order by the white female, negro male and ne-ress 
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Table II 

Analysis of 304 Cases of Uncomplicated Syphilitic Aortitis by Decades 


Age 


Number of Cases 


% 


1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 


0 

0.0 

6 

2.0 

73 

24.0 

69 

22.7 

73 

24.0 

60 

19.7 

21 

7.0 

.2 

0.6 


Total 


304 


100.0 


(table 3). Musser 11 observes that central nervous system manifestations 
are less likely to occur among the negro race than are the cardiovascular, and 
that, therefore, the vasotropic strain of spirochete would be more prevalent 
among this race than the neurotropic. According to Turnville 2 cardio- 
vascular syphilis is two to three times more prevalent among negroes than 
among whites, and he explains this by the prevalence of syphilis among 
negroes, lack of adequate treatment and the fact that they are more apt to 
do heavy manual labor. We believe that the negro acquires his syphilis 
earlier in life than the white and that this accounts for the prevalence of 
cardiovascular syphilis, especially in the younger age group. 


Table III 

Uncomplicated Aortitis in Relation to Age Group, Sex, and Race 


i 

| Total No, Cases- 

-304 

' 

j White— 182 (59.8%) 

Negro— 122 (40.2%) 



Age Group 

Male j 

Female I 

Male 

L 

Female j 

J Male 

Female 

1 

Total' 

% 


Cases' 

% 

Cases 1 

% 

j Cases! 

% 

Cases 

% 

j Cases' 

% 

Cases 

% 



40 yrs. or 

Younger 

82 

27.0 

66 

21.7 

42 

23.1 

| 

24 

13.2 

40 

32.7 

42 

34,5 

148 

48.7 

Over 40 

108 

35.5 

48 

15.8 

86 

47.3 

30 

16.4 

22 | 

18.1 

18 

14.7 

156 

51.3 

Total j 

190 

62.5 

11 4 j 

37.5 

! 128 

70.4 

54 j 

29.6 

62 

50.8 

60 

49.2 

1304 

100.0 


Neurosyphilis was present in 104 (26.6 per cent) of the 390 cases of 
cardiovascular syphilis with males predominating over females two to one, 
and whites over negroes five to one. The frequency of central nervous 
system syphilis in cardiovascular syphilis is given as 10 per cent by Riven 
and Feigenbaum 12 and as 16-20 per cent by White. 13 

Relative to the history of the primary infection, 128 (32.8 per cent) of 
the 390 cases of cardiovascular syphilis remembered the chancre, whereas 
262 (67.2 per cent) gave a negative history. Of those who remembered the 
chancre, uncomplicated aortitis was diagnosed within 10 years after the 
primary infection in 38 cases, of which 24 were negroes and 14 were white 
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patients. They were classified as follows in the order of years after the 
chancre : first year — one case ; second year — three cases ; third year — three 
cases; fourth year — three cases; fifth year — five cases; sixth year — three 
cases; seventh year — six cases; eighth year — five cases; ninth year — four 
cases ; tenth year — five cases. 

A study of the relationship between hypertension and cardiovascular 
syphilis showed that 185 (47.4 per cent) of the 390 cases of cardiovascular 
syphilis had hypertension. Among the 304 cases of uncomplicated aortitis 
there were 134 cases (44 per cent) of hypertension (table 4) . In order to 
determine whether these figures were coincidental, the balance of the 1270 
syphilitics or 880 cases was used as a control group. Among this group 
there were cases without cardiac disease, with arteriosclerotic heart disease, 

Table IV 


Analysis of Number of Cases of Hypertension Among 390 Cases of Cardiovascular Syphilis 


Race 

Sex 

Uncompl. 

Aortitis 

Aortic 

Insuff. 

Aortic 
Insuff. plus 
Aneurysm 

Aneurysm 

Cor. Ost. 
Stenosis 

i 

Total 

White 

M 

59 

12 

0 

10 

2 

83 


F 

27 

9 

1 

2 

1 

40 

Negro 

M 

19 

2 

2 

1 

0 

24 


F 

29 

5 

0 

4 

0 

38 

Total 

. 

134 

' 

28 

1 

3 

17 

3 

185 


hypertensive heart disease, rheumatic heart disease, and congenital heart 
disease. Hypertension was present in 100 cases (11.3 per cent). In other 
words, in this large series of syphilitics, hypertension was four times as com- 
mon among those with cardiovascular syphilis as among the cases without 
cardiovascular syphilis. To determine further whether this was a coin- 
cidental finding and depended entirely upon the presence of hypertension in 
the older age group, it was found that 50 cases (27 per cent) occurred in 
the group 40 years or younger. Of this number, 18 (29.1 per cent) were 
negresses, 12 (19.3 per cent) were male negroes, 11 (8.9 per cent) were 
white males, and nine (7.4 per cent) were white females. Although hyper- 
tension is quite a common finding among negroes, in the older age group 
the whites overshadowed the negroes by 103 cases (76.3 per cent) to 32 
cases (23.7 per cent), a proportion of over three to one, even though the 
proportion of whites to negroes in the entire group of cardiovascular syphilis 
was less than two to one (table 5). This proved that the large percentage of 
hypertension did not depend solely upon the negroes. 

Ihere were 50 cases of congenital syphilis among the 1270 cases of 
syphilis examined. Of these, eight cases (16 per cent) showed definite 
clinical evidence of uncomplicated aortitis. The ages of the positive cases 
■'.aiied between 13 and 40 years with an average of 20 years. All but one 
showed evidence of varying degrees of dilatation of the ascending aorta by 
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fluoroscopy and roentgenography. Coincidently there were four cases of 
congenital heart disease among the 50 congenital syphilitics. Among the 
eight cases of congenital cardiovascular syphilis, there were two cases (25 
per cent) of neurosyphilis. 

Of the 304 cases of uncomplicated aortitis, five (1.6 per cent) showed 
no evidence of a dilated aorta by fluoroscopy and roentgenography, and one 
of these had congenital syphilis. The clinical diagnosis of aortitis was un- 
mistakable in this group. 

There were 12 cases (with ages ranging between 48 and 55 years) that 
showed clinical evidence of hypertensive-arteriosclerotic heart disease. When 
examined by fluoroscopy and roentgenography, each showed the presence of 
an aneurysm. 1 hesc cases were not included in our series but are mentioned 


Table V 

Hypertension in Relation to Age Group, Race, and Sex 



White— 123 (66.5%) 

Negro— 62 (33.5%) 

■ 

■ 

Age Group 

Male 

Female 

Male 

Female 


% 


Cases 

1 

% 

Cases 

% 

Cases 

% 

B 

% 

■ 


40 yrs. or Younger .... 

11 

8.9 

9 \ 

7.4 

12 

19.3 

I 18 , 

29.1 

50 

27 

Over 40 

72 | 

58.5 

31 

25.2 

12 

19.3 

20 j 

32.3 

135 

73 

Total • 

83 

67.4 

40 

32.6 

24 

38.6 

38 

61.4 

185 

100 


to demonstrate the value of instrumental means in making a diagnosis of 
cardiovascular syphilis. 

There were nine cases of rheumatic heart disease and one case of con- 
genital heart disease associated with cardiovascular syphilis in this series. 
The congenital case was most interesting and unique in that it was one of 
dextrocardia with complete situs inversus in a woman 43 years of age. 
The diagnosis of uncomplicated aortitis and congenital heart disease was 
made clinically and verified by instrumental means. 

All cases of complicated cardiovascular syphilis presented one or more 
symptoms with the exception that most of the early and moderately ad- 
vanced aneurysms were symptomless. None of the cases of uncomplicated 
aortitis presented any symptoms unless they were associated with other types 
of heart disease (hypertensive, functional heart disease, etc.). 

Of the 390 cases of cardiovascular syphilis, 12 (3 per cent) received 
early adequate treatment, 20 (5 per cent) received late adequate treatment, 
and 90 (23 per cent) were delinquent in treatment at one time or another. 

Discussion 

Moore and Metildi 14 define uncomplicated syphilitic aortitis as a diffuse 
supravalvular involvement of the aortic wall, with or without dilatation, but 
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without valvular incompetency or saccular aneurysm. It is obvious from 
this definition that uncomplicated syphilitic aortitis may be present without a 
dilated aorta. According to White and Wise, 0 the first few centimeters of 
the aorta are commonly first affected by syphilis, and dilatation of this por- 
tion, unless extreme, cannot be made out, even by roentgenographic examina- 
tion, because it is located in the midst of the base of the heart. Maynard 1,-1 
reports that of 20 autopsied cases of syphilis, two of three who were thought 
to have normal aortas showed no disease whereas the third showed syphilitic 
aortitis, and he comments that to make the diagnosis of uncomplicated aorti- 
tis, dilatation of the aorta must be established beyond reasonable doubt. It 
appears, therefore, from this report that aortitis may be present in a normal 
sized aorta but to make a diagnosis (by fluoroscopy or roentgenography) 
the aorta must be dilated. 

Is a clinical diagnosis of uncomplicated aortitis impossible in the presence 
of a normal sized aorta? From our observations we believe that such a 
diagnosis is possible, and have, therefore, established the following criteria 
for clinical diagnosis in patients 40 years of age or younger : 


(1) The presence of a characteristic aortic second sound. This sound 
may be described as tambour, drum-like, tympanitic, or hollow, and is usually 
heard over the second or third right sternal space, and sometimes over the 
fourth space. 

(2) The presence of a systolic murmur over the aortic area (second, 
third, or fourth right sternal space, over the sternum, the third left sternal 
space, or in more than one of these areas). A systolic murmur has been 
heard in many instances over the mitral area. 

(3) The presence of suprasternal (episternal) pulsations. This sign 
indicates elongation and dilatation of the aortic arch. 

(4) The presence of increased retromanubrial dullness in the second 
intercostal space. This sign is of value only when the aortitis is far ad- 
vanced, and there is moderate or marked widening of the aorta. 

(5) The presence of hypertension as a diagnostic aid. Both systolic 
and diastolic pressures are elevated. 

(6) Corroboration of the clinical findings by the use of fluoroscopy and 
i oentgetiography to demonstrate the presence or absence of a widened aorta. 


Accoiding to Carter and Baker, 16 the presence of the characteristic aortic 
second sound at the aortic area means definite structural change at the aortic 
nng oi at the very origin of the ascending arch or both. This change in 
tone does not depend upon blood pressure increase. Parsonnet and Bern- 
stein claim that the presence of a bell-like or tambour quality second aortic 
sound m an individual of 30 or thereabouts may be regarded as almost 
pathognomonic of uncomplicated syphilitic aortitis. Musser 11 believes that 
t ie most valuable physical finding, in fact any finding objective in nature is 
le characteristic second aortic sound in the diagnosis of syphilitic aortitis. 

1 he fact that the characteristic aortic second sound is often heard at the 
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third right sternal space and sometimes at the fourth right sternal space 
indicates a change in the normal topography of the aorta and heart. Ac- 
cording to Dressier , 18 changes in one section of the heart exert an effect on 
the shape and topography of adjacent portions, displacing them from their 
normal position and distorting their contours. It is our opinion, therefore, 
that as the aorta dilates and elongates, the anatomic position of the aortic 
valve is altered, thereby causing the transmission of sound to areas other than 
the conventional aortic area. 

It is admitted that recognition of the characteristic second aortic sound 
requires an experienced ear just as Dressier and Moskowitz 19 have demon- 
strated that in obstetrics auscultation requires acuity of hearing at low fre- 
quencies, since in certain cases the ear is incapable of detecting fetal heart 
sounds. Nevertheless, if one is alert to this condition, experience will come 
with the recognition of individual cases. 

The presence of hyperthyroidism or any condition that can cause a 
tachycardia may produce the characteristic aortic second sound as well as a 
systolic murmur. This is due to the increased stroke volume which will 
increase the velocity of the blood at the semilunar valve orifices, thereby 
producing alteration in the acoustic qualities. Under such conditions both 
the aortic and pulmonic second sounds have the same quality, and by com- 
paring these sounds aortitis will be ruled out. 

The systolic murmur which occurs with any degree of dilatation (slight, 
moderate, or marked) at the aortic area is due to the fact that the blood 
leaving the left ventricle in systole enters a wider chamber and sets up ab- 
normal vibrations. In other words there is an ejection of the blood column 
during systole through the normally constricted aortic ring into an abnor- 
mally dilated aorta. Leiby, Callaway, and Fleming 1 believe that the systolic 
murmur of an early aortitis may be due to a roughened intima, a dilated 
aorta with changes in the sounding structure, or a combination of these. 

In the beginning the systolic murmur is soft and is usually not trans- 
mitted. Later in the disease the murmur becomes rough and harsh and is 
transmitted into the vessels of the neck, and down along the left sternal 
border. Occasionally the murmur may be heard at the apex, and we believe 
that it is transmitted from the aortic area. According to Sprague , 20 mur- 
murs, in the main, are transmitted best in the direction of the current. This 
is due to the fact that the eddies are propagated and released in this direc- 
tion, but more to the fact that the point of impact of the stream upon a solid 
body must be distal to the obstruction. However, if the murmur is loud 
enough, it will be transmitted somewhat in all directions by local resonators 
and direct continuity of solid bodies. 

When pulsations are felt in the suprasternal notch, this valuable sign 
indicates the presence of a dilated and elongated aorta. Stern 21 believes 
that since the first portion of the aorta is held firmly by the heart, which is 
anchored by the pericardial sac, and the descending portion is attached to 
the spine, any lengthening must be accompanied by a bulging upward of the 
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arch. This elevation pushes up the origin of the vessels that arise from the 
arch and causes them to bend and buckle. This buckling places a portion 
of the artery (especially the innominate or right carotid) into the supra- 
sternal notch where it can be felt and at times seen. The impulse under these 
circumstances comes chiefly from the right and may be mistaken for an 
aneurysm of these vessels. If the finger is inserted deeply into the supra- 
sternal notch, the aorta itself can be felt as a horizontal pulsating vessel and 
a diagnosis of an elongated and dilated aorta is easity made. The dilated 
aorta may cause pulsation in the second or third right or left intercostal 
spaces which is often mistaken for an aneurysm. 

Increased retromanubrial dullness is valuable as a sign only when the 
aortitis is far advanced and there is moderate or marked widening of the 
aorta. According to Leaman, 22 if the aorta is inspected in the cadaver, it 
will be seen to arch in a direction away from the chest wall. In addition, the 
vessels at the base of the heart are surrounded by lung tissue. Therefore, 
it is difficult to indicate the diameters of the aorta with any degree of ac- 
curacy by percussion over the anterior chest wall. We believe that other 
conditions such as a deformed anterior chest wall, a thickened chest wall, 
and emphysema may interfere with accurate percussion in spite of the size 
of the aorta. 

The question of the association of hypertension with cardiovascular 
syphilis has been a controversial one. Moore, Danglade, and Reisinger 23 
studied 105 patients with uncomplicated aortitis who came to necropsy and 
found that hypertension was an infrequent accompaniment of this condition. 
Horine and Weiss 24 studied 666 patients with essential hypertension and a 
control group of 2000 non-hypertensive patients and concluded that syphilis 
was practically the same in both groups and that, therefore, it cannot have any 
etiological bearing on hypertension. We believe that our study was more 
representative because both the group with cardiovascular syphilis and the 
control group were cases of proved syphilis. On the other hand, Scherf and 
Boyd J state that about 50 per cent of the cases of aortitis have an increased 
blood pressure (over 150 mm. Hg) which affects the systolic as well as the 
diastolic pressures. Nothing is known about the cause of this hypertension, 
and they believe that perhaps factors other than an extension of the inflam- 
matory process to the depressor nerve in the aortic wall are responsible. 
From our studies it is obvious that hypertension is a common finding in 
syphilitic aortitis and can be used as a diagnostic aid because the very fre- 
quent combination of these two conditions makes it obligatory to consider 
the possibility of aortitis in every hypertensive patient, especially when the 
hereditary factor in hypertension can be ruled out from the family history. 

Another disputable question has been that of the role of hypertension in 
causing the characteristic aortic second sound. Gager 23 believes that a 
drum-like or booming quality of the aortic second sound is the result of 
hypertension. On the other hand, Carter and Baker 10 believe that accentua- 
tion of the aortic second sound indicates high pressure levels, whereas a 
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change in quality means structural alteration in the cusps, ring, or vessel. 
According to Best and Taylor, 20 the second aortic sound results from the 
vibrations set up in the blood column and arterial wall as the aortic valve is 
placed under tension following its closure. The intensity of the second 
aortic sound is increased by an elevation in the systemic pressure. The con- 
dition associated with intensification of the second aortic sound is hyper- 
tensive disease which raises the aortic pressure. We believe that hyperten- 
sion can cause a change in the character of the second sound at the aortic 
area in addition to accentuation, only when advanced aortic sclerosis is asso- 
ciated with it. Therefore, in the age group of 40 years or older one is unable 
to differentiate aortitis from aortic sclerosis, with or without the presence of 
hypertension. Hypertension causes accentuation of the second aortic sound; 
aortitis and aortic sclerosis change the character of the second aortic sound. 

Although this paper deals primarily with the physical diagnosis of uncom- 
plicated syphilitic aortitis, we cannot help but make a few observations on the 
use of fluoroscopy and roentgenography. It is generally agreed that the 
use of these instrumental methods requires experience and judgment. There 
has been much discussion in the literature concerning the value of fluoroscopy 
and teleoroentgenography in detecting early uncomplicated syphilitic aortitis. 
Kemp and Cochems ~ 7 conclude from their studies of 1000 unselected 
syphilitics with those of 600 unselected non-syphilitics, that there is no evi- 
dence that the diagnosis of uncomplicated syphilitic aortitis can be made by 
teleoroentgenography alone; fluoroscopy and careful clinical evaluation of 
symptoms and physical signs are essential. Blitch, Morgan, and Hillstrom 2b 
were unable to find roentgenographic and fluoroscopic evidence of syphilitic 
aortitis among 30 patients with syphilis of 12 years’ duration. Padget and 
Moore, 20 in a critical review of the literature on the roentgenographic diag- . 
nosis of uncomplicated syphilitic aortitis, state that commonly used teleo- 
roentgenographic studies were valueless, that the left anterior oblique position 
might hold some promise, and that fluoroscopic examination in the hands of a 
competent observer may have some value. Maynard 15 does not place re- 
liance on teleoroentgenography and measurements of the vascular pedicle 
alone but on careful clinical, fluoroscopic, and orthodiagraphic studies in 
addition. 

In our corroborative studies of the physical diagnosis of uncomplicated 
aortitis by means of fluoroscopy and roentgenography, we did not use any 
measurements but depended primarily on our experience in evaluating dilata- 
tion of the aorta. We considered age, sex, size, body build, and chest de- 
formities in our evaluation, and found. that the left anterior oblique view was 
most valuable for the study of the aorta. 

It will be noted from our results that uncomplicated syphilitic aortitis 
is a truly asymptomatic disease. Opinions differ on this statement. Cole 
and Usilton 2 include in their criteria for the diagnosis of uncomplicated 
aortitis a history of circulatory embarrassment, progressive cardiac failure, 
substernal pain, and paroxysmal dyspnea. Maynard 15 has aptly shown 
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that from his experience these findings are the result of the complications of 
aortitis. Wilson 30 studied 211 patients with syphilitic aortitis and demon- 
strated that every case with symptoms referable to the heart had one of the 
complications of cardiovascular syphilis or some coexisting disease. lie 
concluded that uncomplicated syphilitic aortitis was an asymptomatic disease 
and that no criteria dependent upon symptoms were reliable in making an 
early diagnosis. • 

Most text books and periodicals claim that cardiovascular syphilis is rare 
among congenital syphilitics. Our results show that 16 per cent of the con- 
genital cases studied presented clinical evidence of aortitis, and all but one 
showed some degree of aortic dilatation by fluoroscopy and roentgenography. 
Kurtz and Eyster 31 studied a small series of 12 cases of congenital syphilis 
with special reference to the fluoroscopic findings in the heart and aorta. 
The fluoroscopic evidence of aortitis was found in 36.4 per cent of the cases. 
They based the diagnosis of the presence of aortitis and the degree (slight, 
moderate, or marked) upon the shape of the ascending aorta — sagging of the 
ascending aorta to the right with pulsations visible to the right of the sternum, 
and the density of the descending aorta. Cardiovascular syphilis is rare in 
infants with congenital syphilis, but in older children and adults who have 
received inadequate or no treatment there is no reason why this condition 
should not be recognized more frequently, especially since it has been demon- 
strated that central nervous system syphilis is just as frequent in congenital 
syphilis as in the acquired type. Kurtz 32 reports a series of 20 cases with 
congenital syphilis studied by fluoroscopy and orthodiascopy. There were 
seven males and 13 females ranging from nine to 47 years of age. Most of 
these had received no antisyphilitic therapy up to the time of admission. The 
aorta was dilated slightly in seven cases, moderately in one, and appeared nor- 
mal in the remaining 12. He makes no mention of the physical findings in 
the eight cases (40 per cent) of aortitis. 

All the congenital syphilitics studied were proved cases, and the criteria 
for the clinical diagnosis of syphilitic aortitis were the same as in the acquired 
type. Yampolsky and Powel 33 report a case of proved congenital syphilis in 
a nine year old child in whom the diagnosis of aortitis of syphilitic origin was 
made pathologically. McDonald 34 reports 1 1 cases of syphilitic aortitis oc- 
curring in patients up to 30 years of age with congenital syphilis. The diag- 
nosis was made post mortem. These cases were not followed for any period 
of time before death but were admitted to the hospital with various acute 
conditions. Some degree of coronary ostial stenosis was present in practi- 
cally all the cases. 


Treatment 

No attempt will be made to present an exhaustive treatise on the treat- 
ment of cardiovascular syphilis but rather to point out the dangers and dis- 
cuss the routine of such treatment. 
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It should be remembered that in treating patients with cardiovascular 
syphilis there is a greater tendency to react unfavorably to medication, and 
the reaction is likely to be more severe and dangerous than in a patient who 
has no cardiovascular involvement. 

In outlining a program for the treatment of cardiovascular syphilis, 
Moore 2B considers the possibility of reactions and plans his treatment with 
the idea of prevention. 

During treatment or immediately thereafter the patient may suddenly 
show pallor followed by marked tachycardia, cold perspiration, failing pulse, 
and occasionally death within a few minutes. This reaction is likely to occur 
when the drug used is old arsphenamine, and it may be due either to the 
greater toxic effect of the drug or possibly to the greater volume of fluid 
necessary for its administration. By the use of milder drugs less toxic in 
nature, and in smaller easily controlled doses, this reaction can to a certain 
extent be avoided. 

The very common mild nausea and vomiting that occur in certain types 
of patients after treatment present a danger in cardiovascular syphilis and 
should be prevented. Here also smaller doses of less toxic drugs are of 
value in preventing any serious damage to the myocardium. 

A complication associated with the treatment of cardiovascular syphilis is 
the so-called therapeutic paradox. Here we have an apparently healthy pa- 
tient with a well compensated heart suddenly developing congestive heart 
failure after a course or two of antisyphilitic therapy. This is explained by 
the too rapid healing of the inflammatory tissue and its replacement by scar 
tissue, with the inflammatory process subsiding but the patient in a poorer 
condition than before treatment was started. This reaction can be avoided 
by giving a preliminary course of bismuth and iodides followed by small doses 
of mildly acting arsenicals such as neoarsphenamine or mapharsen. 

The Herxheimer reaction which may occur a few hours after the first 
injection of an arsenical, must be borne in mind and carefully avoided. The 
local edema in the aorta that comes on suddenly may be particularly dangerous 
if it occurs at the mouth of a coronary artery, where it may lead to immediate 
death. This reaction can be avoided by starting with a course of bismuth 
and iodides followed by very minute doses of the arsenicals. 

All patients with cardiovascular syphilis should be started with a prepar- 
atory course of bismuth 30 and iodides, before any arsenical therapy is at- 
tempted. This course should consist of at least 10 to 12 intramuscular in- 
jections of bismuth subsalicylate in oil (0. 1-0.2 gm.) at weekly intervals 
followed by a similar course of neoarsphenamine (0.1 gm.) or mapharsen 
(0.01 gm.) and gradually increasing the dosage. With the exception of 
cases with uncomplicated syphilitic aortitis, the dosage should not exceed 0.3 
gm. of neoarsphenamine or 0.03 gm. of mapharsen in any cardiac condition. 
Old arsphenamine should never be used in the treatment of cardiovascular 
syphilis. 

The course of treatment should be continuous without any rest period, 
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and if there are no reactions or contraindications, it should be continued for 
at least two years. As a rule the best procedure is to alternate the treatment 
so that 10 to 12 injections of bismuth are followed by 10 to 12 injections of 
an arsenical, and repeated until treatment is discontinued. Although the 
serological reaction may be checked during this period of treatment, this 
should have no bearing on the length and type of treatment. At the ter- 
mination of this regime of treatment, if sufficiently improved the patient is 
given a rest period of six months and asked to return for a cardiovascular 
check up, and if necessary for a short course of further treatment. 

If the patient has developed aortic insufficiency or aneurysm, treatment 
must be more conservative. Under these circumstances the preliminary 
bismuth and iodide therapy is started, but the arsenicals must be used with 
caution and in many instances their use should be avoided. If the adminis- 
tration of arsenicals is attempted, bismarsen 0.1 gm. intramuscularly at 
weekly intervals may be tried. The treatment here as in uncomplicated 
aortitis is prolonged, and a minimum period of two years is required before 
any rest period is permitted. Under no circumstances should a patient with 
recognized coronary ostial stenosis be treated with an arsenical. If con- 
gestive heart failure for any reason occurs, bismuth and arsenic therapy 
must be stopped. 

Finally, it must be remembered that once the inflammatory process has 
started and progressed to scarring, treatment will have no effect on the ter- 
minal result. For this reason if treatment is late, uncomplicated syphilitic 
aortitis and its complications will be detected while the treatment is in prog- 
ress, In other words, treatment cannot prevent a pathologic process that 
has already started and is far advanced, but will stop it at its inception and 
prevent the occurrence of such a process. 

Conclusions 

The successful clinical diagnosis of uncomplicated syphilitic aortitis de- 
pends upon the alertness and the ability of the clinician to recognize this 
condition as well as upon the extent and distribution of the pathologic proc- 
ess. That this condition is frequently overlooked can be readily appreciated 
from the difference between its incidence in pathological and in clinical re- 
ports. In our series the incidence of uncomplicated aortitis is 24 per cent 
(304 cases) whereas in reported pathological studies the average incidence is 
70 per cent. According to these figures it means that in 46 per cent of the 
cases the pathologic process is too minimal to be recognized clinically, or is 
so distributed that recognition by physical diagnosis is impossible. 

The clinician is confronted with the problem of diagnosing uncom- 
plicated aortitis in individuals 40 years of age or younger with a history of 
syphilis, without any complaints and with a negative serological test; or with 
a negative history, no complaints, and a negative serological test ; or with a 
negative history, no complaints, and a positive serological test. It has been 
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generally estimated that about 20 per cent of the cases of syphilis give a 
negative serological test. It is this group of patients, with or without a 
histoiy of syphilis, that requires our attention as well as our diagnostic 
acumen for the recognition of uncomplicated aortitis, because they are usu- 
ally met too late, at a time when they have already developed the complica- 
tions of cardiovascular syphilis. 

With this problem in mind, we were able to recognize 148 cases of un- 
complicated aortitis in the younger age group. In this group the negro race 
predominated by approximately two to one. The presence of the char- 
acteristic second aortic sound in the various areas designated was by itself 
diagnostic of this condition. We know of no other cardiac disease in young 
individuals (except premature arteriosclerosis) that can produce this sound. 
Tachycardia due to hyperthyroidism or other diseases may produce it, but it 
can be easily recognized and differentiated. We believe that hypertension 
per se is not a problem in the recognition of the characteristic second -sound, 
because hypertension can only accentuate this sound. A systolic murmur is 
commonly associated with the characteristic second sound. The presence of 
a systolic murmur alone at the aortic area indicates organic heart disease. 
Willius 37 has aptly made the following assertion, and we quote : “A systolic 
murmur that is confined to the aortic area is almost without exception in- 
dicative of disease of the aorta or aortic valves, namely, aortic stenosis, 
aortic sclerosis, or aortitis.” If in a young individual rheumatic heart dis- 
ease or arteriosclerosis can be ruled out, a systolic murmur means syphilitic 
aortitis with or without the characteristic second aortic sound. The other 
points mentioned under our criteria for physical diagnosis are corroborative. 

We wish to emphasize that a clinical diagnosis of uncomplicated aortitis 
can and should be made in the presence of a normal sized aorta, if definite 
and unmistakable physical signs are present. 

The presence of the large percentage of hypertensives among the cases of 
cardiovascular syphilis was somewhat confusing because we were unable to 
(rive a valid reason for this finding. From a statistical standpoint we were 
not able to prove that it was merely a coincidental finding. We agreed, 
therefore, with the conclusions of Scherf and Boyd, 5 and considered hyper- 
tension a diagnostic aid. 

We believe that uncomplicated aortitis is not an infrequent finding in 
congenital syphilis, and that if larger series are studied carefully, our results 
will be corroborated. 

The life expectancy of patients who receive early and adequate treatment 
with uncomplicated syphilitic aortitis is a normal lifetime, whereas with pa- 
tients who show complicated cardiovascular syphilis, it ranges from about 
one to 10 years. 

Summary 

Of 1270 cases of proved syphilis studied, 24 per cent were diagnosed 
clinically as uncomplicated aortitis, and 30.7 per cent as cardiovascular 
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syphilis as a whole. Of the latter group, 78 per cent were cases of uncom- 
plicated aortitis. The proportion of males to females was approximately 
two to one, and that of the white to the negro race approximately the same. 

The criteria for the physical diagnosis of uncomplicated aortitis are pre- 
sented and discussed, and are found of value in patients 40 years of age or 
younger. It is more common in the negro than in the white race in this 

age group. . , 

The high percentage (47.4 per cent) of hypertension among the cases ot 
cardiovascular syphilis studied is not purely coincidental. No valid reason 
is advanced for its presence. 

Uncomplicated aortitis is more common among congenital syphilitics than 
has been reported heretofore. 

Of 128 cases of cardiovascular syphilis that remembered the chancre, 
uncomplicated aortitis was diagnosed in 38 cases within 10 years after the 
primary infection. 

Uncomplicated aortitis is a symptomless disease. Hints on physical 
diagnosis are discussed. 

Neurosyphilis was present in 26.6 per cent of the cases of cardiovascular 
syphilis. 

Fluoroscopy and roentgenography are of value in corroborating the 
clinical diagnosis. Uncomplicated aortitis can be diagnosed clinically in a 
normal sized aorta. . 

An outline of treatment is presented. 
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LIPID METABOLISM IN RELATION TO XANTHOMA 
DIABETICORUM WITH A RECOMMENDA- 
TION FOR A NEW NOMENCLATURE * 

By John Garb, M.D., Nczv York City 

For a clearer understanding of this paper it is thought advisable to give 
a review of the present conception of fat metabolism with special reference 
to fat digestion or absorption and some of the essential data on lipids as 
related to lipid diseases in general and xanthoma diabeticorum in particular. 
Ihe terms lipid, lipin and lipoid as used today are synonymous, and include 
the triglycerides of the fatty acids, cholesterol and cholesterol esters, the 
phospholipins or phosphatides, the cerebrosides, lipochromes and other fat- 
containing pigments, such as lipofuscin. 

Fat Metabolism 

It is now the generally accepted view that hydrolysis of the neutral fat of 
food into its component fatty acids and glycerine is a necessary prerequisite 
to its absorption. This hydrolysis or splitting of the neutral fat takes place 
in the small intestine through the actions of the lipase of the intestinal juice 
■ succus entericus- — and the pancreatic lipase, steapsin. A certain propor- 
tion of the fatty acids, depending upon the reaction of the intestinal con- 
tents, form soaps with carbonate and bicarbonate of sodium of the intestinal 
juices. These soaps, through their property of lowering the surface tension, 
break up the fat into smaller globules thus forming a finer emulsion of fat 
with the intestinal juices and thereby increasing the total surface area of the 
fat exposed to enzyme action. 

The bile, aided by cholesterol, plays an essential role in the digestion of 
fat. The bile salts, glycocholate and taurocholate of sodium, help in the 
saponification of fats. The bile acids dissolve the fatty acids which result 
from the cleavage of the neutral fat and which are insoluble in the intestinal 
juices. The bile acids, like the soaps and the fatty acids which are held in 
solution by the bile acids, likewise have the property of lowering the surface 
tension of the intestinal juices. They thus further the process of emulsifica- 
tion and increase enormously the surface area of fat exposed to the action of 
pancreatic lipase. The latter is also specifically activated through the cholic 
acid radical of the bile salts. 

The previously accepted theory proposed by Pfluger 1 that fatty acids are 
absorbed in the form of soaps according to Best and Taylor 2 is “untenable, 
for soaps which might be formed could not be held in solution in the acid 

* Received for publication April 15, 1942. 

nital r>L tl }f- S T k T In - and - Ca "? er Unit > New York Post-Graduate Medical School and Hos- 
pital, Columbia University, New York City. 


241 



242 


.TOXIN GARB 


fluid of the intestines.” Verzar 3 and his colleagues believe that bile acids 
through hydrotropic action form a complex with the fatty acids (1 molecule 
of fatty acid to 3 of bile acid) which is soluble and stable in the slightly acid 
intestinal juices and which diffuses readily into the epithelial cells of the 
intestinal mucosa. This bile acid-fatty acid complex breaks down into its 
components after passing the epithelial boundary. The released fatty acids 
then recombine immediately with the glycerine which has likewise diffused 
into the cell from the intestinal lumen, and the bile salt is returned through 
the portal blood stream to the liver. Verzar furnished experimental evi- 
dence that as an essential step in the resynthesis of neutral fat in the intestinal 
mucosa there is an intermediate stage in which phosphorylation of the fatty 
acid, the introduction of the PO group, occurs with the formation of a 
specific phospholipid. This observer believes that the adrenal cortex plays 
an essential role in the process of phosphorylation. 

Fhe splitting and the resynthesis of the fat in the intestinal mucosa soon 
after its absorption from the intestinal lumen allow a regrouping of the 
fatty acid molecules with the formation of a new lipid which is character- 
istic of each animal species. Bloor 1 has shown that chemical properties of 
fats are greatly changed in digestion. When an animal is fed with a fat 
having a high melting point a fat with a lower melting point is recovered in 
the thoracic lymph, and vice versa. The intestine thus possesses the power 
to modify the composition of fat during absorption. The new compounds 
of neutral fats and phospholipids are discharged in a finely emulsified form 
into the central lymph spaces (lacteals) of the intestinal villi, where the fat 
appears as a milk-white emulsion called chyle. By rhythmical contractions 
of the lacteals, the chyle is propelled along into the lymphatics of the mesen- 
tery to the receptaculum chyli by way of the left thoracic duct. It then 
enters the blood stream at the junction of the left subclavian and jugulai 
veins. In the blood the absorbed fats are present in finely emulsified drop- 
lets termed chylomicrons. 

The blood fat is transported to the tissues, liver and depots for fat. The 
latter are located mainly under the skin in the superficial fascia or panniculus 
adiposus, omentum, retroperitoneal regions and interstitial tissue of all 
organs except in the brain. The fats in the tissues, liver and depots differ in 
their composition. The storage depots for fat contain almost entirely the 
triglycerides of the fatty acids which are relatively resistant to oxidation. 
The fat in the liver is similar in composition to that found in the tissues 
when active metabolism is not in process and contains much potential energy. 
During active metabolism the liver fat occupies an intermediary position and 
is sent to the tissues for utilization. The liver thus seems to act as a storage 
depot for fat which is ready to be used. 

Raab 5 reported a reduction of fat in the blood and tissue and its accumu- 
lation in the liver of mammals following pituitrin administration. From 
this and other experiments he concluded that there is in the anterior and 
posterior lobes of the pituitary gland, tuber cinereum and walls of the third 
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ventricle a lipoid influencing hormone which he called lipoitrin and which 
promotes the absorption and disposal of the blood fat by the liver. Ex- 
periments by Bailey and Bremer c produced obesity in dogs by a small punc- 
ture confined to the hypothalamus in the region of the tuber cinereum. This 
would point to the hypothalamus rather than the posterior lobe as a factor 
in the control of fat metabolism. 

Schoenheimer .and Rittenberg, 7 by feeding mice with fatty acids “ear- 
marked” with deuterium, were able to demonstrate the desaturation of fatty 
acids in the body. Deuterium is the heavy isotope of hydrogen which can be 
made to replace ordinary hydrogen in compounds. The concentration of 
deuterium may be determined accurately in the tissues and the substances 
isolated from the tissues. With these fatty acid-deuterium compounds they 
were likewise able to prove that the largest part of the fat in the diet, even 
when present in small amounts, is first deposited in the depots for fat before 
it is utilized. The preparation of the fat in the depots for use in the organ- 
ism may be accomplished easily or with difficulty. In the latter case, it is 
taken up very slowly and prepared for use very slowly. This shows the 
advisability of controlling the weight loss of obese patients, so that they do 
not lose it too rapidly. 8 

The following lipids are found in the serum: Neutral fat, lecithin, 
cephalin, sphingomyelin, cholesterol and cholesterol esters. The cerebro- 
sides, also called glycolipids or galactolipids, consist of kerasin, phrenosin, 
nervone and hydroxynervone and are found chiefly in the nervous tissues 
and in small amounts only in other organs and in the serum. The neutral fats 
consist of the triglycerides of the fatty acids, palmitic, stearic and oleic 
which predominate in human fat. Lecithin, cephalin and sphingomyelin 
comprise the phospholipid group. Lecithin and cephalin are monaminophos- 
phatides in which the ratio of nitrogen to phosphorus is 1 : 1. Sphingomyelin 
is a diaminophosphatide in which the ratio of nitrogen to phosphorus is 2 : 1. 
Cholesterol and cholesterol esters and especially sphingomyelin show more 
constant values in the serum because they depend largely upon the cellular 
metabolism of organs and tissues and very little upon intestinal absorption. 

There is a physiologic increase of neutral fat in the blood plasma after 
a fatty meal. In an individual at rest one gram of fat per kilogram of body 
weight is followed by a slow rise in the concentration of blood fat reaching 
the maximum value in four hours, then rapidly diminishing and returning 
to the normal level within six to seven hours. In an individual not at rest 
the rise occurs more rapidly and reaches the maximum within three hours. 0 
A permanent hyperlipemia, however, is always the sign of an abnormal 
metabolic process in the blood. Hyperlipemia is usually recognized by the 
milky, opaque appearance of the serum; but an increase of fat up to 150 
pei cent of the normal value may be present without producing a change in 
the appearance of the serum. 10 Chemical analysis of the serum, therefore, 
is necessary to determine the presence or absence of hyperlipemia. The 
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milky appearance o{ the serum is usually the result of a marked increase in 
neutral fat and a proportionate increase of lecithin which generally accom- 
panies the neutral fat. An increase in the cholesterol and cholesterol esters 
does not produce a milky serum. Cholesterol may or may not parallel the 
increase of neutral fat and lecithin nor are neutral fat and lecithin propor- 
tionately elevated with cholesterol. 

The milky serum with its extensive increase in neutral fat is characteris- 
tic only of secondary xanthomas due to various types of hyperlipemia. In 
essential xanthomatosis of the hypercholesteremic 11 group the total choles- 
terol is increased. It is usually accompanied by only a moderate increase 
of neutral fat, not sufficient to make the serum milky. 

The normal figures for serum lipids (Bloor method) as given by the 
New York Post-Graduate Medical School and I'lospital are as follows: 


Lipids, total 
Fatty acids 

Lipid P (lipid esters of phosphoric acid, or phospholipins which 
include lecithin, cephalin and sphingomyelin) 

Cholesterol, total 

Cholesterol esters 
Ratio of esters to total 


(500-700 mg. per cent) 
(200-420 mg. per cent) 

( 7-14 mg. per cent) 
(160-230 mg. per cent) 
(100-150 mg. per cent) 
( 40-60 per cent) 


Partition of phospholipids (according to the method of Thannhauser, 
Benotti and Reinstein ia ) . 

Lipid phosphorus ( 8-11 mg. per cent) 

Total phospholipid (lecithin, cephalin and sphingomyelin) (200-290 mg. per cent) 

Sphingomyelin ( 15-40 mg. per cent) 

Cephalin ( 50-140 mg. per cent) 

Lecithin ( 50-200 mg. per cent) 


Approximate values for lipoid content of normal skin (epidermis and 
cutis, excluding the subcutaneous layer) are the following: total lipoids, less 
than 3 per cent of the wet weight of the tissue (based on immediate analysis 
of adequately large specimens) ; total cholesterol, traces to IS per cent of the 
total lipoids; and lecithin, traces to 30 per cent of the total lipoids. 13 

The phospholipid values are affected by various hormones. The plasma 
phospholipids are decreased by insulin whereas they are increased in the liver 
after repeated injections of thyroid substance. In rapidly growing malig- 
nant tumors the phospholipid content of the tumor cells is higher than in 
benign tumors of the same tissues or in normal tissues. 11 

Lecithins are found in all cells intimately associated with the phenomena 
of life. They serve in the blood stream as the chief agents for absorption 
and transportation of fats. Cephalin, which according to Howell 1 is closely 
related to thromboplastin or thrombokinase, plays an important part in the 
coagulation of blood. 

Cholesterol is a non-saponifiable fat-like body, named cholesterin from 
the Greek chole, bile, and steros, solid. It is a monatomic, simple, unsatur- 
ated, secondary alcohol belonging to the sterol group, occurring in the 
human organism free or as esters of palmitic, stearic and oleic acids. Cho- 
lesterol is an essential constituent of the body fluids and of all the cells of the 
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body, the richest supply being in the brain and adrenal cortex. It is syn- 
thesized in the body and is absorbed from animal sterols but not to any ap- 
preciable extent if at all from plant sterols. 10 Cholesterol occurs in the blood 
in the free state and as esters. It occurs in the bile as free cholesterol only 
and mainly in the same form in the brain and in the human blood corpuscles. 
The concentration of the total cholesterol is normally the same in the plasma 
as in the whole blood. Bloor and Knudson 1011 found cholesterol esters 33.5 
per cent of the total cholesterol in the whole blood and 58 per cent in the 
plasma, but the ratio may vary in the latter from 40 to 60 per cent. The 
ratio of free cholesterol to cholesterol esters is 1 : 1.4. A reversal of this 
ratio means a decided destruction of the parenchyma of the liver and usually 
occurs in xanthomatous biliary cirrhosis. 101 ’ 

Cholesterol esters, like the neutral fats, are hydrolized by the intestinal 
and pancreatic enzymes and are resynthesized in the intestinal mucosa before 
reaching the lymph stream, by which route they are mainly absorbed, some 
of it being taken up directly by the blood stream. Rothschild and Felsen 1Cc 


believe that the liver is the regulator of the cholesterol metabolism, main- 
taining it at a more or less constant level by excreting the free cholesterol 
only in the bile and intestine. Some of the biliary cholesterol is reabsorbed 
from the small intestine, another part is destroyed by the colon bacilli (Ot- 
tenstein and Nekam 1CtI ) but the bulk is transformed by hydrogenation* or 
reduction to coprosterol and with some unchanged cholesterol is eliminated in 
the feces. Gardner and ICingsborough 160 state that cholesterol can be found 
normally in the urine. Rothschild and Felsen 1Gc found the cholesterol low 


in three cases of acute yellow atrophy, reduced in hepatic disorders and as 
high as 700 mg. per cent in obstructive jaundice. In patients with jaundice, 
high temperatures and infection the blood cholesterol content was lower than 
in patients with the same degree of jaundice but with no infection. 

Cholesterol or its products with the aid of the other lipids provide the 
cells with the power of holding large quantities of water without disturbing 
the osmotic pressure within the cells, without altering their peculiar semi- 
fluid consistency and without dissolving. Free cholesterol is an antihemoly- 
tic agent forming a weak molecular union with saponaceous substances like 
c lgitonin and hemolytic substances as saponin, other glucosides, animal 
venom and bile. It thus protects the blood corpuscles of the body and 
. neutralizes the toxic action of the hemolyzing substances and lipolytic 
enzymes which constantly attack and digest the red blood cells. As a con- 
stituent of the sebum and waxes of the skin cholesterol protects the epidermal 
structures. Anemia is produced when the rate of destruction of the red 
i ood cells surpasses the rate of regeneration. In pernicious anemia the 


(ivirLt';!?, 1 , 0 * c f ms dehydrogenation and hydrogenation apply respectively to the processes of 
S TrV a "l reCU . ctl0 F The accepted theory today is that in the former, dehydrogenases 
it to a hvdrotp" 1 m th ? cells >, take up hydrogen from the saturated fatty acids and deliver 
opposite taLe* g j acce P to I and thus unsaturated fatty acids result. In hvdrogenation the 
opposite takes place and the unsaturated fats become saturated by hydrogen'. ° senatlon ttle 
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cholesterol may be reduced 50 per cent or more, and it may be restored by- 
liver therapy. 101 A rise in cholesterol occurs in conditions involving either 
physiologic or pathologic cell multiplication. During pregnancy both the 
total cholesterol and the cholesterol esters are increased. 

Among the many other lipid diseases hypercholesteremia also occurs in 
chronic hemorrhagic nephritis, diabetes and especially in nephrosis. 108 
Barker 10h has shown that a prolonged diet deficient in protein produces liver 
damage and a rise in blood cholesterol. Cholesterol, besides its importance 
as an essential constituent of cells, is of great interest because of its close 
chemical relationship to the bile acids, vitamin D and the sex hormones. 

Jones and Murray 101 found that the addition of 2 per cent cholesterol 
increased the cleansing efficiency of the skin 1200 per cent as measured by 
its effect in removing dirt and keratin. Cholesterol by its ability to absorb 
80 per cent of water helps to form a valuable salve in which water soluble 
drugs may be dissolved and applied. 

The cholesterol metabolism is dependent upon thyroid function as shown 
by the hypercholesterolemia in hypothyroidism and the reverse in hyper- 
thyroidism. 

The esterification of the cholesterol takes place in the intestinal mucosa 
and in the liver as shown by diseases of that organ as well as in obstruction 
of the biliary tract when there is a rise in free cholesterol and a correspond- 
ing decrease in cholesterol esters. 

Bloor 101 analyzed smooth, cardiac and skeletal muscles of various mam- 
mals, birds and cold-blooded animals for the cholesterol and phospholipid 
contents. Smooth muscle was found to have the lowest phospholipid-cho- 
lesterol ratio whereas in cardiac and skeletal muscles the ratio was four 
times that amount. Bloor concluded that “to some extent the cholesterol 
content may be related to spontaneous activity of smooth and cardiac muscle, 
and the phospholipids to energy expenditure.” _ ■_ 

In the tissues each one of the aforementioned lipids except lecithin and 
cephalin may be pathologically predominant. The terms cholesterosis, cere- 
brosidosis or sphingomyelinosis are used to designate the specific lipid re- 
spectively involved whereas the .name fatty degeneration is employed when 
neutral fat mainly is increased. In xanthomatoses it is the cholesterols that 
are chiefly accumulated. 17 The diaminophosphatide, sphingomyelin, is the 
lipid involved in Niemann-Pick’s disease (splenohepatomegaly). In this . 
disease an enormous aggregation of sphingomyelin with a slight increase of 
fat and cholesterol may be found in the histiocytes and reticulum cells of 
almost all the organs, whereas, the amount in the plasma and body fluids is 
normal. In Gaucher’s splenomegaly, possibly as a result of an imbalance 
or enzymatic disturbance, 18 there is an increased formation or decreased dis- 
integration of the normally existing cerebroside, kerasin, whereas the 
sphingomyelin content is normal. A large accumulation of kerasin occurs 
especially in the liver, spleen, bone marrow and lymph nodes. 10 
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Clinical Features 

Xanthoma diabeticorum occurs as a rule in patients who are middle-aged, 
overweight and have glycosuria or a high sugar tolerance curve. The le- 
sions, unless the)' are fibrotic, appear suddenly and regress fairly rapidly 
without leaving any trace as a result of treatment directed toward the reduc- 
tion of the hyperlipemia. They occur preponderantly on the elbows, knees, 
buttocks and in the neighborhood of hair follicles and sebaceous glands. 
They are also found on other parts of the integument and buccal mucous 
membrane. The lesions are usually numerous, discrete, confluent or grouped 
and consist of pinhead to pea-sized, firm, conical or acuminate papules which 
have a reddish halo indicative of the inflammatory process in diabetes and 
which are the first to disappear with the improvement in the diabetic state. 
In the papulo-pustular type of this disease (extracellular cholesterosis of 
Urbach) the papules or nodules have yellowish solid tops resembling pustules 
■ which are frequently covered with fine telangiectatic capillaries. 

The subjective symptoms vary from slight itching to tingling sensations 
or tenderness. Jaundice is never found and the heart is not involved. The 
serum is milky because of the presence of large amounts of neutral fat. 

Histologic Findings. It has been emphasized by Ormsby, 20 Thann- 
hauser 21 and others that in xanthoma diabeticorum very few or only occa- 
sional foam cells are found and the inflammatory process is more marked, 
whereas in xanthoma tuberosum and xanthoma disseminatum many foam 
cells are seen. Histologic sections of the lesions in the case (Wise and 
Garb 22 ) of a colored woman showed on the contrary numerous xanthoma 
cells. Satenstein 23 stated that a differentiation could not be made histo- 
logically between the three aforementioned xanthomatous lesions. 

Differential Diagnosis 

Xanthoma diabeticorum must be differentiated mainly from xanthoma 
disseminatum and xanthoma tuberosum. The chief differential points aside 
from the distinctions in their clinical manifestations are as follows: Xan- 
thoma diabeticorum is not a disease entity but the symptom and the result 
of hyperlipemia secondary to diabetes. It belongs to the group of eruptive 
or secondary xanthomas in contradistinction to xanthoma tuberosum and 
xanthoma disseminatum which are disease entities belonging to the group 
of primary or essential xanthomatoses and are thought to be due to a dis- 
turbance of the intracellular cholesterol metabolism. 

Xanthoma tuberosum (multiplex) is an idiopathic or essential xanthoma- 
tosis of the hypercholesteremic group. The lesions appear insidiously and 
do not as a rule regress. The growths are nodular, from pinhead to 4 to 
/ cm. in diameter, orange or carrot-yellow in color, isolated or in small 
groups. The surface of the lesions is usually hyperkeratotic. They are 
commonly found on the extensor surfaces of the elbows, hips and knees and 
may be of such a size as to impede the movement of these joints. They are 
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never seen in the axillae or bend of the elbows and knees, which are the areas 
of predilection of xanthoma disseminatum. They do not occur on the 
mucous membranes or in the larynx 24 unless they are complicated by a 
secondary hyperlipemia. There is no glycosuria but jaundice is frequent 
because of xanthomatous involvement of the liver or biliary passages. 
Angina pectoris and coronary sclerosis are likewise frequent complications. 
The serum is not milky because only the cholesterol and cholesterol esters 
are elevated while the neutral fat is but slightly increased. A cholesterol- 
free diet may help the general condition but usually has very little effect on 
the lesions themselves, although Montgomery 25 reported several cases which 
had undergone involution when a diet low in animal fat was given. 

Xanthelasma of the eyelids may occur alone or together with xanthoma 
tuberosum with or without a lipid disturbance of other organs. A choles- 
terol content of the blood of over 300 mg. per cent would indicate a systemic 
lipid disturbance. 2511 

Xanthoma disseminatum differs from both xanthoma diabeticorum and 
xanthoma tuberosum. Like the latter it is also an essential xanthomatosis 
but of the normocholesteremic group, The lipids including cholesterol are 
usually within normal limits and the serum, therefore, is not milky. The 
lesions are widely disseminated and are situated predominantly on the flexor 
surfaces, on the sides of the neck, within the axillae and flexures of the knees 
and elbows, but not on the extensor surfaces. They are slightly raised, 
smooth patches consisting of about pinhead-sized papules arranged in ridges 
or lines so closely grouped in such areas as the neck or abdomen as to appear 
confluent, but on stretching of the skin are found to be separated by furrows. 
The color varies from maroon or chamois in the newer lesions to dark brown 
in the older ones. In contrast to the eruptive forms the patient is not an- 
noyed because there is no itching or tenderness. These growths frequently 
involve the mucous membranes of the mouth, pharynx and larynx and may 
affect any organ of the body. Thannhauser and Magendantz 26 believe that 
lipoid proteinosis which Urbach and Wiethe described as ( lipoidosis cutis et 
mucosae” 27 is not an independent clinical manifestation but scar tissue 
formation as a sequel of xanthoma disseminatum. The posterior pituitary 
gland, hypothalamic region or the area around the third ventricle may be 
invaded, interfering with the hypophyseal-hypothalamic mechanism and 
causing diabetes insipidus. Xanthoma disseminatum may simultaneously 
involve and produce defects in the membranous bones of the skull and cause 
exophthalmos by granulomatous masses extending forward within the orbit. 
Thus the triad/diabetes insipidus, exophthalmos and bone defects known as 
the Hand-Schiiller-Christian syndrome may result though each one. of the 
syndrome may occur alone with or without any cutaneous manifestations of 
disseminated xanthomatosis. 

The blood vessels, heart and coronaries are not affected in this lipid dis- 
turbance. A diet low in animal fat and cholesterol has no effect on these 
xanthomatous lesions because the disturbance is considered to be due to a 
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dysfunction of cholesterol metabolism within the cell, for which no therapy 
is as yet known. Thyroid medication is not indicated because the blood 
cholesterol is normal. 

Classification and Comment on Nomenclature 

Xanthoma diabeticorum was first described in 1851 by Addison and 
Gull. 28 Their description of the lesions is so vivid that it is worth quoting : 
“The eruption somewhat suddenly appeared on the arms. In the course of 
ten days it had extended over the arms, legs and trunk, both anteriorly and 
posteriorly, also over the face and into the hair. It consisted of scattered 
tubercles of various sizes, some being as large as a small pea, together with 
shining colorless papules.. They were most numerous on the outside and 
the back of the forearm, and especially about the elbows and knees, where 
they were confluent. Along the inner side of the arms and thighs they were 
more sparingly "present, and entirely absent from the flexures of the larger 
joints. Besides the compound character produced by the confluence of two 
or three tubercles, which appeared to be such, as shown by the prominent 
whitish nodules upon them, some looked as if they were beginning to sup- 
purate and many were not unlike the ordinary molluscum, but when incised 
with a lancet they were found to consist of firm tissue which on pressure gave 
out no fluid save blood. 

“They were of a yellowish color, mottled with a deepish rose tint and 
with small capillary veins here and there ramifying over them. They were 
accompanied with a moderate degree of irritation, hence the apices of many 
were rubbed and inflamed.” 

Malcolm Morris 29 in 1883, describing the fourth case, was first to 
separate the disease as distinct from but related to ordinary xanthoma. 
Combes and Behrman 30 suggested the name of xanthoma eruptivum because 
“a study of pathogenesis of the disease makes apparent the inaccuracy of the 
name xanthoma diabeticorum.” I am of the opinion that the name xan- 
thoma eruptivum would be confusing unless it is modified by the type of the 
lipid disease in question. Thannhauser 31 applies the name of eruptive xan- 
thoma not only to the secondary xanthomas occurring as a result of hyper- 
lipemia but also to the xanthomas occurring in some cases of xanthomatous 
biliary cirrhosis which belong to the primary essential xanthomatoses of the 
hypercholesteremic group. He differentiates secondary xanthomas fol- 
lowing diabetic hyperlipemia from the rare cases of secondary xanthomas 
due to hyperlipemia in chronic pancreatitis with or without concomitant 
hyperglycemia and glycosuria, depending upon whether the cirrhotic changes 
of the pancreatic tissue also encroach upon and involve the islets of Tanger- 
hans. Both these types show a milky serum due to a great increase of 
neutral fat but differ in their response to insulin. In diabetic hyper- 
lipemia insulin has a specific influence on the diabetes, hyperlipemia and 
the secondary xanthomas. It will clear up the diabetic state and cause a 



250 


JOHN GARB 


resolution of the xanthomatous lesions. In pancreatic hyperlipemia, on 
the other hand, insulin will have no effect on the hyperlipemia and the 
secondary xanthomas may persist. It is for this type that the antilipemic 
hormone, lipocaic of Dragstedt and coworkers, should be tried although the 
results thus far have not been satisfactory. Histologically in both of these 
types of secondary xanthomas foam cells are found but usually not in as 
great numbers (case of Wise and Garb 32 excepted) as in the essential xan- 
thomatoses. The inflammatory reaction is more prominent in the hyper- 
lipemic type. T hese secondary xanthomas may also occur as a complication 
of the essential lipidoses and arc also a part of the syndromes of Burger 
and Griitz (idiopathic, familial hyperlipemia with hepatosplenomegaly and 
secondary xanthoma), Von Gierke’s disease (glycogen storage disease) and 
hyperlipemia in lipoid nephrosis. The characteristics of the secondary 
xanthomas whether they occur as a clinical entity in xanthoma diabeticorum, 
with pancreatic hyperlipemia, in the aforementioned syndromes or as a com- 
plication of the essential lipidoses are all alike. That is, they are papular or 
nodular in type and will or will not respond to insulin and diet depending 
upon whether the hyperlipemia is due to a disturbance in carbohydrate 
metabolism or derangement of an internal fat hormone in chronic pan- 
creatitis. When the secondary xanthomas (diabetic) occur as a complication 
of an essential xanthomatosis the insulin, low fat and low cholesterol diet 
will cause a regression in the secondary xanthomatous lesions but will have 
little or no effect on the original lesions of the primary xanthomatosis. 

The eruptive variety occurring in some cases of xanthomatous biliary 
cirrhosis is papulo-pustular hi type as a result of extreme hypercholesteremia 
with very little or no increase in neutral fat. Thannhauser 33 classifies this 
type as the “second type of eruptive secondary xanthoma occurring in dia- 
betes.” He calls it “extracellular cholesterosis.” It conforms with the 
clinical appearance of eruptive xanthoma first described as xanthoma dia- 
beticorum by Addison and Gull in 1851, the description of which has been 
quoted here verbatim. Although these eruptions may occur in patients with - 
diabetes they are apparently independent of the diabetic condition because 
the two patients, H. L. and F. L., 34 with xanthomatous biliary cirrhosis and 
papulo-pustular type of xanthoma which Thannhauser describes, had normal 
blood sugars and no glycosuria. Histologically no foam cells are found in 
this type of eruptive xanthoma but lipid granules which stain orange-red with 
the Sudan III stain are present. Symptomatically this papuio-pustular type 
is characterized by severe itching in contrast to the secondary xanthomas 
following hyperlipemia, which usually are only slightly pruritic but are fre- 
quently tender to touch. 

This discussion clearly shows that the name xanthoma eruptivum alone 
is not adequate as it is a general name which includes the papulo-pustular 
type of xanthomas complicating the primary lipidosis of xanthomatous 
biliary cirrhosis and the secondary xanthomas due to hyperlipemia, the latter 
being subdivided into diabetic hyperlipemia and the rarer hyperlipemia occur- 
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ring with chronic pancreatitis. Excluding those secondary xanthomas that 
occur as part of the syndromes previously mentioned, only the secondary 
xanthomas occurring with hyperlipemia due to diabetes or with chronic 
pancreatitis would have to be qualified thus: Xanthoma eruptivum (diabetic) 
and xanthoma eruptivum (pancreatic). A reasonable alternative would be 
to adopt the latter name only and retain the classic name of xanthoma dia- 
beticorum for the secondary xanthomas with diabetic hyperlipemia. The 
eruptive xanthomas occurring in patients with xanthomatous • biliary cir- 
rhosis would be called xanthoma eruptivum (papulo-pustular) or extra- 
cellular cholesterosis, whether they occur with diabetes or not, although 
Thannhauser uses the name extracellular cholesterosis for those cases of 
papulo-pustular type of eruptive xanthoma occurring in diabetics only. 


Summary 

The most essential facts of lipid metabolism have been brought out to 
facilitate the understanding of the lipidoses and the commentary on the 
nomenclature of the eruptive xanthomas. Clinical differentiations among 
xanthoma diabeticorum, xanthoma tuberosum (multiplex) and xanthoma 
disseminatum have been fully described. 

The name xanthoma eruptivum would not be advisable to adopt as it 
would include several lipid diseases with different clinical characteristics and 
might tend to cause confusion. The nomenclature of xanthoma eruptivum 
(diabetic) and xanthoma eruptivum (pancreatic) is herein recommended to 
differentiate between the xanthomas occurring with diabetic hyperlipemia 
and the xanthomas resulting from the hyperlipemia with chronic pancrea- 
titis due to disturbance of the internal fat hormone (lipocaic). For con- 
venience it may be advisable to adopt the latter name only and retain the 
classic name of xanthoma diabeticorum because of the distinctive clinical 
features of that metabolic disturbance. 

The name extracellular cholesterosis or xanthoma eruptivum (papulo- 
pustular) should be applied to those eruptive xanthomas, diabetic or not, 
occurring with xanthomatous biliary cirrhosis which are inflammatory, very 

pruritic and resemble pustules but when incised are found to consist of solid 
tissue. 
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THE INCIDENCE OF ACUTE AND SUBACUTE BAC- 
TERIAL ENDOCARDITIS IN RHEUMATIC 
HEART DISEASE * 

By Raymond Gelfman, M.D., Boston, Massachusetts 

It is well known that the possibility of developing acute or subacute 
bacterial endocarditis constitutes a decided threat to the patient with rheu- 
matic disease. 1 ’ *’ 3 ’ 4> 5 ’ °’ ‘ Fully 20 to 25 per cent of all patients whose hearts 
have been the site of preexisting rheumatic activity are said to fall prey to 
the ravages of infectious endocarditis. Moreover, 90 per cent or more of 
all bacterial endocarditis is found in hearts that have been previously dam- 
aged by the rheumatic infection. 5 

Believing that it might prove profitable to inquire once again into the 
incidence of superimposed infectious processes in rheumatic heart disease, 
the necropsy records of patients with evidence of old or recent rheumatic 
infection of the heart were analyzed, and particular reference was made to 
(1) sex, (2) age at time of death, and (3) age distribution. Only cases in 
which the diagnosis has been confirmed at autopsy are included in this series. 
No special emphasis is placed on the sites of preexisting valvular lesions, as 
this phase has been adequately covered elsewhere. 2 ’ 3 

The protocols of two Boston hospitals were reviewed. The period of 
years covered for each hospital is indicated : ( 1 ) The Peter Bent Brigham 
Hospital, 1913-1940, a general adult hospital which admits extremely few 
patients under the age of 12 years; and (2) The Infants’ and Children’s 
Hospitals, 1917-1939, with rare admissions over the age of 12 years. 

The proportion of autopsies with evidence of rheumatic heart disease to 
the total autopsy population, and the incidence of acute and subacute bacterial 
endocarditis in these cases, is shown in table 1. 

Rheumatic heart disease was present in 5.5 per cent of all postmortem 


Table I 



P.B.B.H. ; 

Child. H. 

Totals 

Total number autopsies 

4400 

415 
o An<v_ 

3900 

37 

n Qzcz. 

8300 

452 

5.40% 

115 

25.40% 

Rheumatic heart disease number. . . 

Autopsy incidence R.H.D.. 

Bacterial endocarditis number . 

109 

6 

Incidence B.E. in R.H.D.. 

26.20% 

.16.20% 

* — 1 


Key to abbreviations: 


Peter Bent Brigham Hospital, 
pun" Infants’ and Children’s Hospitals. 

K.H.D.: Rheumatic heart disease. 

B.E.: Bacterial endocarditis (acute and subacute). 

* Received for publication March 12, 1942. 

t’rom the Medical clinic of the Peter Bent Brigham Hospital, Boston. 
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examinations, or one in every 18 cases (452 out of 8300). This incidence 
was 10 times as high at the Peter Bent Brigham Hospital (9.4 per cent) as 
at the Children’s Hospital (0.95 per cent), as might be expected from .the 
known high incidence of rheumatic carditis in young adults. 

Acute or subacute bacterial endocarditis was present in 25 per cent of 
these rheumatic hearts, or one in every four cases (115 out of 452). The 
greater frequency of this complication in adult patients (P.B.B.H. 1 : 4 to 
Children’s Hosp. 1:6) is most likely due to the increasing hazard to them 
of superimposed infectious processes. 


Table II 


Rheumatic Heart Disease 


Age Period 

Number of Cases 

% of Total 
R.H.D. 
Cases 

Number of Cases 

% of Total 

% B.E. 
in Total 

Male 



Male 

Female 

Total 

B.E. Cases 

R.H.D. 

Deaths 


Below 10 years 


12 

29 

6.4% 

2 

2 

4 

3.5% 

13.8% 

10-19 years 


if 

52 

11.5% 

5 

8 

13 

H.3% 

25.0% 

20-29 years 



68 

15.1% 

15 

13 

28 

24.4% 

41.2% 

30-39 years 

26 

37 

63 

13.9% 

6 

9 

15 

13.0% 

23.8% 

40-49 years 

50 

40 

90 

19.9% 

19 



22.6% 

28.9% 

50-59 years 

37 

35 

72 

15.9% 

6 


21 

18.3% 

29.2% 

60-69 years 

29 

25 

54 

12.0% 

5 



4.3% 

9.3% 

70-79 years 
80-89 years 

11 

1 

10 

2 

2 l) 

5.3% 

1 

0 

1 - 

H 

2.6% 

12.5% 

Totals 

229 

223 

452 

100.0% 

59 

56 

115 

100.0% 

25.4% 

Average age at 

40.6 

39.8 

40.2 


38.2 

36.9 

37.6 



death 






1 


1 



Bacterial Endocarditis in R.H.D. 


Table 2 represents the combined data from both hospitals investigated. 
It notes the distribution and incidence of rheumatic heart disease and of 
acute and subacute bacterial endocarditis by age at time of death, for each 
sex separately and for both sexes together. 

The distribution of males and females was equal in both the total group 
of 452 cases with rheumatic heart disease and in the 115 instances of bac- 
terial endocarditis. Most deaths with evidence of rheumatic heart disease 
for both sexes occurred in the fifth decade. The highest incidence of deaths 
due to bacterial endocarditis occurred between the third and fifth decades 
among males, and between the second and sixth among females. 

When both sexes are considered together, it is noted that the peak decade 
for deaths with rheumatic heart disease was the fifth. Bacterial endocarditis 
was not found with equal frequency in all decades. Though it was present 
even in the very young , and in the very old, it was particularly low undei 
the age of 10 years, and its highest incidence occurred between the ages of 
20 and 29. The average age at death was 40 years in the rheumatic series 
and approximately 37 years for the cases due to bacterial endocarditis. 

It is difficult to evaluate properly our data as contrasted with the results 
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of other investigators due to the non-uniformity and variability of certain 
aspects of this type of study. First, most reports are based on clinical data 
•of patients, both living and dead, and are not restricted as is this one, to 
autopsy proved material. Second, our statistics were not limited to cases 
of primary rheumatic heart disease as the cause of death, but rather included 
all cases with evidence of rheumatic infection of the heart, whether inactive 
or active, old or recent. Third, both acute and subacute types of bacterial 
endocarditis were noted, though the majority were of the subacute form of 
the disease. Finally, this study was concerned with bacterial endocarditis 
superimposed only on a rheumatic basis and did not list any case with con- 
genital or syphilitic lesions as the primary defects. 

The results of the present study, however, are essentially in accord with 
the data submitted in similar reports by Davis and Weiss,® and Laws and 
Levine 8 from Boston hospitals, and by Hedley 7 from Philadelphia. 

Summary 

The necropsy records of two Boston hospitals were reviewed for the in- 
cidence of acute and subacute bacterial endocarditis in rheumatic heart dis- 
ease, and special reference was made .to sex, age at time of death, and age 
distribution. 

Five and one half per cent of all postmortem examinations revealed rheu- 
matic heart disease and 25 per cent of these rheumatic hearts had bacterial 
endocarditis. 

Males and females were equally affected in both the total group with 
rheumatic heart disease and in that with bacterial endocarditis. The average 
age at death was 40 years for the former group and 37 years for the latter. 

The frequency of bacterial endocarditis among 578 cases of rheumatic 
heart disease was not the same for the different decades. It was particularly 
low under the age of 10 and was highest between the ages of 20 and 29. 

I should like to express my appreciation to Drs. Samuel A. Levine, Soma Weiss, and 
Stdney Farber for their helpful suggestions, and to the Pathology Department of the Infants’ 
and Children s Hospitals for permission to review its records. 
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CONCERNING THE INFECTIVITY OF SALIVA IN 

HUMAN RABIES * 

By S. Edward Sulicin, Pi-i.D., and Carl G. Harford, M.D., 

St. Louis , Missouri 

The infectiousness of saliva in rabid animals was demonstrated experi- 
mentally by Zinke, Gruner, Salm, Berendt and others in the early part of the 
last century. Despite the fact, however, that excessive salivation is a com- 
mon feature of paralytic rabies in man, only few reports are available in the 
liteiature concerning the experimental demonstration of virus in the saliva 
in human rabies. Pasteur, Chamberland and Roux 1 and Raynaud and 
Lannelongue “ were perhaps the first investigators to demonstrate virus in 
the saliva of infected human beings. More recently Palawandow and 
Serebrennaja 8 demonstrated the presence of the virus in the saliva of one 
patient with rabies by intramuscular injection into guinea pigs. At a later 
date 4 these investigators obtained similar results with the salwa from five 
additional cases of human rabies. Pawan f ’ tested the saliva of six persons 
with symptoms of paralytic rabies. Swabs moistened with saliva were 
rubbed into the scarified abdominal wall of seven rabbits, all of which be- 
came paralyzed and Negri bodies were demonstrated in the respective brains. 
By a similar method, virus was demonstrated in the saliva of infected bovines, 
horses and vampire bats. On the other hand the virus may be absent in 
some cases, as shown recently by Sabin and Ruchman 0 who failed to demon- 
strate virus in the saliva of a 55 year old man who died of rabies. 

The virus in human beings has been also isolated from parotid, sublin- 
gual and submaxillary glands by Pasteur, Chamberland and Roux, T Bardach, 8 
Pace, 9 and more recently by Leach and Johnson. 10, 11 

Though Kraus, Gerlach and Schweinburg 12 and Koch 13 have pointed out 
that no cases of rabies have been known to result from the bite of a rabid 
human being, Koch refers to two cases on record of the direct transmission 
of the disease from one human being to another; in one instance infection 
took place during coitus and in the other rabies developed after a bite. 

This study began on December 24, 1941, when a seven year old girl was 
bitten on the right leg by a stray dog. After immediate local treatment of 
the superficial puncture wound, Pasteur treatment was instituted. Two days 
later (December 26, 1941), 12 additional persons were attacked by the 
same dog. A laboratory examination of the brain of this animal, which was 
shot by the police, revealed numerous Negri bodies in the Cornu ammonis. 
Eleven of the 13 persons bitten by this rabid dog all received local treatment 
at the City Hospital followed by the Pasteur treatment, but the remaining two 

* Received for publication April 18, 1942. 

From the Virus Laboratory of the St. Louis Health Division and the Department of 
Bacteriology, Washington University School of Medicine. 
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could not be located. Of the 13 individuals exposed, three died ; two of these 
had received Pasteur treatment and one refused such treatment. Epidemio- 
logical data are presented in table 1 and a summary of the case histories of 
the three persons who died follows : 


Table I 


Epidemiological Information Concerning Persons Bitten by Rabid Dog 


Name 

Age 

Sex 

Color 

Location of Bite*t 

Character of Wound 

Pasteur Treatment 
No. of Injections 

Deaths 
Incubation 
Period (days) 

L. Ja. 

2SFW 


Superficial punc- 
ture, lacerated, 
multiple 

IS 


E. De. 

18MW 

Right Hand 

Puncture 

10 


J. Yo. 

30MC 

Head 

Deep, lacerated, 
multiple 

12 


J- Al. 

7FW 

Right Leg 

Superficial puncture 

11 


G. Ca. 

16MW 

Right Arm 

Puncture through 
clothing 

10 


E. To. 

46MW 

Right Hand 

Deep, lacerated, 
multiple 

10 


C. Su. 

66MC 

Head 

Superficial, 

lacerated 

10 


E. Br. 

23 MW 

Left Arm 

Superficial punc- 
ture through 
clothing 

10 


L. Wa. 

28MC 

Head 

Eyelid 

Superficial, 

lacerated 

15 


H. Co. 

7MC 

Head 

Deep, lacerated, 
multiple 

12 

17 

C. Va. 

33MC 

Head, face, lip 

Deep, lacerated, 
multiple 

11 

22 

J. Ha. 

24 MC 

Lips 

Deep, lacerated 

None 

40 

L. Wa. 

40FC 

Right Index 
Finger 

Deep, puncture 

None 



* All persons except J. Al. exposed on December 26, 1941; J. Al. exposed on December 24, 

t All persons received local treatment shortly after exposure; wounds were cauterized 
with phenol. 

Case H. Co., a colored boy, seven years of age, was admitted to the St. Louis 
Children s Hospital on January 14, 1942. Deep, lacerated multiple lesions were in- 
flicted about the head by a stray rabid dog on December 26, 1941. The child received 
local treatment at the Homer G. Phillips Hospital and Pasteur treatment was insti- 
tuted shortly after exposure. The child was given a complete course of 12 injections 
of the Harris vaccine. The first symptoms of rabies were noted on January 12, 1942, 
the seventeenth day after exposure. On the second day of illness, the child complained 
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of generalized weakness and was confined to bed. The following day the child was 
hospitalized and the principal symptoms were hyperirritability, apprehension, nervous 
jerking, visual and auditory disturbances, salivation and difficulty in swallowing. 
Avertin anesthesia was given soon after the patient was admitted to the hospital. 
The patient died 24 hours after hospitalization and no autopsy was performed. 

Case C. Va., a colored man, 33 years of age, was bitten about the head on Decem- 
ber 26, 1941, by the same stray rabid dog. Deep, lacerated, multiple lesions were 
inflicted on the face and lips. This person was given local treatment at the Homer 
G. Phillips Hospital and Pasteur treatment was started shortly after exposure. Eleven 
injections of Harris antirabic vaccine were given and the patient failed to return to 
the Clinic for the final injection to complete the course of treatment. This person first 
complained of left-sided weakness and difficulty in swallowing and was admitted to the 
hospital on January 17, 1942, 22 days after exposure. Among the prominent symp- 
toms were vomiting, delirium, convulsions and salivation. The patient was mentally 
clear between convulsive seizures. The patient died within 24 hours after hospitaliza- 
tion. Spinal fluid was obtained for study and a specimen of ropy saliva was procured 
during one of the generalized convulsive seizures. No blood specimen was obtained. 
The patient died on the twenty-third day after exposure and a complete autopsy was 
performed. Numerous Negri bodies were seen in smear impressions of the Cornu 
ammonis. 

Case J. Ha., a 24 year old colored man, was attacked by the same rabid dog on 
December 26, 1941. Deep lacerated wounds were inflicted on the lips. The patient 
received prompt local treatment at the St. Louis City Hospital, but refused to report 
to the Health Division for Pasteur treatment. Symptoms first appeared on February 
S, 1942, forty days after exposure. The principal symptoms rvere hyperactivity, 
salivation, convulsions, photophobia and inability to swallow. Between episodes of 
hyperactivity, the patient would lie quietly and appear perfectly rational. During a 
convulsive seizure there was increased salivation and the patient had a wide-eyed stare. 
There was no paralysis of the extremities. The patient died 48 hours after hospitaliza- 
tion and a complete autopsy was performed soon after death. Numerous Negri bodies 
were demonstrated in the Cornu ammonis. Brain, olfactory bulbs, and salivary glands 
were obtained for study. Spinal fluid, blood, feces and saliva were obtained about 10 
hours before death. The specimen of saliva was obtained while the patient was under 
heavy sedation by swabbing out the mouth and throat with absorbent cotton. Un- 
fortunately, no specimen of saliva was obtained during a convulsive seizure. 

Since several viruses (poliomyelitis, 14 ’ 15 rabies, 10 measles, 17 influenza 18 ) 
have been found to withstand treatment with anesthesia ether, this bacteri- 
cidal agent was used to eliminate bacteria from the heavily contaminated 
saliva prior to intracerebral inoculation into mice. All specimens from case 
C. Va. were transported to the laboratory and immediately frozen and stored, 
in the dry ice storage cabinet until ready for animal inoculation. The speci- 
men of ropy saliva was triturated without an abrasive and using a minimum 
of broth. The specimen was centrifuged at 2000 r.p.m. for five minutes 
and the supernate was then divided into two aliquot portions. One portion 
was inoculated intracerebrally into six lightly anesthetized Swiss mice. 
Each mouse received 0.03 c.c. The second portion was treated with 10 per 
cent ether, shaken thoroughly, and allowed to stand in the refrigerator for . 
two hours. After centrifugation at slow speed, the supernatant liquid below 
the ether layer was removed for animal inoculation. A portion of the 
Cornu ammonis was similarly treated and served as, control of the efficiency of 
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the method. Undiluted spinal fluid was also injected' intracerebrally into 
each of six Swiss mice. 

The results of these animal inoculations are presented in table 2. It will 
be seen that 12 days after inoculation of the specimen of saliva into the mice 
they developed rabies-encephalitis which was identified both by symptoma- 
tology and by microscopic examination of the mouse brain. 

. Examination of the brain of the patient revealed numerous Negri bodies 
in the Cornu ammonis and presence of virus was demonstrated by animal 
inoculation. After an incubation period of 11 days in mice the virus was 
demonstrated also in the ether treated human brain. No virus could be de- 
tected in the spinal fluid. All mice were observed for 35 days. 


Table II 

Demonstration of Rabies Virus in Tissues from Two Human Cases 


Material Tested 


Case C. Va. 


Saliva 

Ether-treated 

Saliva 

Cornu ammonis 
Ether-treated 
Cornu ammonis 
Spinal fluid 
Olfactory bulbs 
Salivary gland 
Ether-treated 
Feces 


2T, 2T, 3T f 12 + .14+, 18 + 

2T, 12D, 14+, 1S + , 15D, S 

IT, 8-, 10+, 11 + , 14+, 16+ 

11 + , 14+, 14+, 14+, 1S + , 17 + 


NT 

NT 

NT 


Case J. Ha. 

IT, 3T, S, S, S, S 
2T, S, S, S, S, S, 

11 + , 11 + , 12 + , 13 + , 14+, 14+ 
NT 

S, S,S,S, S,S 

10+, 11 + , 11 + , 13 + , 14+, 14+ 
IT, 12 + , 13+, 14+, S, S 
2T, 3T, S, S, S, S 


Each figure represents one mouse and the day of death. 

D = Mouse found devoured; no examination for Negri bodies made. 

T = Mouse died from trauma or of unknown complications other than rabies. 

S = Mouse survived. No Negri bodies found in brain examined after 35 days. 
+ = Negri bodies found on microscopic examination. 

— =No Negri bodies found on microscopic examination. 

NT = Not tested. 


The specimens of saliva, spinal fluid, feces, brain, olfactory bulb and 
salivary gland from case J. Ha. were transported to the laboratory in a port- 
able dry ice storage cabinet. A small amount of broth was added to the 
saturated absorbent cotton to facilitate expressing the saliva. The saliva was 
then heated with ether. The specimen of feces was similarly treated prior 
to animal inoculation. Cornu ammonis, olfactory bulbs and salivary glands 
weie inoculated into mice without previous treatment with ether. From the 
results summarized in table 2 it will be seen that although virus was present 
in the brain, olfactory bulbs and salivary gland, none could be detected in the 
saliva, spinal fluid or feces. 

The brain from each of two mice moribund on the fourteenth day after 
inoculation with untreated and ether-treated saliva from case C. Va. was 
poo ed and passed to additional mice after sections were removed for micro- 
scopic examination. The brains from two mice which died on the tenth day 
a ter inoculation were pooled and titrated in mice for virus content. (0 03 

inoculation.) 0 ' 5 ° PCr Cent ° f the mice after intracerebral 
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Having established the virulence of the virus recovered from the saliva 
and passed through two generations in mice, neutralization tests were made 
using (1) blood serum from case J. Ha., who received no Pasteur treatment; 
(2) blood serum obtained from an individual (J. Yo.) 20 days after having 
been bitten and 11 days after the completion of a full -course of Pasteur 
treatment with Harris vaccine; (3) pooled serum from two rabbits hyper- 
immunized with the strain of rabies fixed virus * used in the preparation of 
the Harris vaccine; and (4) normal human serum (control). Brains from 
each of three mice of the third generation were removed aseptically, weighed 
and ground without abrasive and with sufficient beef infusion broth con- 


Table III 


Results of Neutralization Tests* 


Serum 

Tested 

Day of Death from Rabies Enccphatitist 

Per Cent 
Survi- 
vors 

chi 

Square 

Valuet 

Neu- 

trali- 

zation 

J. Ha. 

IT 

10 

11D 

11 

ii 

12 

12 

12 

13 + 

14D 

14 

14 

15 

16 

S 

7.1 

1.12 

- 

.1. Yo. 

13D 

14 j 

14 j 

S 

s 

s 

S 

s 

S 

S 

S 

S 

S 

S 

S 

80.0 

19.1 


Hyper- 

immune 

Rabbit 

Serum 

'14 

15 + 

s 

s 

s 

s 

S 

s 

S 

S 

S 

s 

S 

S 

S 

86.6 

21.99 

+ 

Normal 

Human 

Serum 

2T 

9D 

9 

! lo 

10 

10 

11 + 

11 + 

12 

13 

13 

15 

15 

15 

17 

0 




* Undiluted serum was mixed with approximately 100 M.L.D. of virus, 
t Following definite signs of involvement of nervous system. 

j Statistical significance was determined by the calculation of the value of chi square from 
a four-fold table . 19 

D = Mouse found devoured. 

T = Mouse died from trauma or of unknown complications other than rabies. 

S = Mouse survived observation period of 35 days. 

+ = Animal died from rabies proved by demonstrating Negri bodies; no symptoms ob- 
served preceding death. 

Serum from J. Ha. was obtained 39 days after exposure; no Pasteur treatment; patient 

died of rabies. , , .... , . . , 

Serum from J. Yo was obtained 20 days after exposure and 11 days alter completion ol 

Pasteur treatment. 


tabling 20 per cent normal horse serum to make a 20 per cent suspension by 
weight. After centrifugation of the pooled brain suspension for five 
minutes at 2000 r.p.m., serial decimal dilutions were made in beef infusion 
broth containing 20 per cent horse serum. Equal parts of serum to be 
tested and virus suspension were mixed to make a final dilution of 1 0~ s of 
virus. Immediately after each virus serum mixture was thoroughly mixed, 
0.03 c.c. was injected intracerebrally into each of 15 Swiss mice. It will be 
seen from the results presented in table 3 that no specific immune bodies 
were present in the serum from the individual who died 40 days after ex- 
posure. Sabin and Ruchman G likewise found no neutralizing antibodies in 
the serum of an unvaccinated case of human rabies who died 20 days after 

* Kindly supplied by ’Dr. Downey L. Harris. 
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exposure. Blood serum from the individual (J. Yo.) who completed the 
full course of Pasteur treatment, and the rabbit immune serum, contained 
specific neutralizing antibodies against the virus used in these protection tests. 
The normal human serum which was used as control contained no neutraliz- 
ing antibodies for the virus. 


Discussion 

Recovery of the virus of rabies from the saliva of a human patient con- 
firms the previous reports that it may be present in these secretions. 

Since clinical cases of human rabies require almost constant attendance, 
the question arose as to danger of transmission of the disease to those 
caring for such patients. If virus is present in the saliva of rabid patients, it 
would seem wise to take reasonable precautions to prevent saliva from coming 
into contact with wounds, abrasions, or mucous membranes of attendants. 

It may be noted that the specimen of saliva that contained virus was one 
obtained during a convulsive seizure at which time salivation was very pro- 
fuse. Incidentally, it was found to have coagulated in the tube after col- 
lection. The saliva giving a negative test for virus was obtained by swab 
from the mouth. This suggests that only the copio’us saliva during a con- 
vulsion may contain enough virus to be detected by present methods so that 
reported failures to recover virus may have depended on the character of the 
specimen used. 

Mice inoculated with one of the specimens of untreated and ether-treated 
saliva developed rabies. That mice inoculated with untreated saliva directly 
into the brain did not die of bacterial infection was undoubtedly due to the 
absence of bacteria pathogenic for the mouse in these particular specimens. 

In the identification of many viruses, immunologic tests are usually con- 
sidered necessary. Serum neutralization tests are not often done in rabies 
because of the existence of characteristic inclusion bodies. However, spe- 
cific serum tests seemed desirable in this case as a further means of identifica- 
tion, and also, as a means of showing that the infecting virus was im- 
munologicaliy the same as the strain used in the Harris-vaccine for prophy- 
lactic inoculations. 


Conclusion 

_ ^ ie ^ hus of rabies may be present in the saliva of human cases, even 
if it is not always detectable by present laboratory methods. 

Precautions should be taken by attendants to avoid contact with saliva 
of rabies infected patients. 
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PULMONARY TUBERCULOSIS OF THE INSANE * 


By Joseph R. Blalock, M.D., and James B. Funkhousek, M.D., 

Marion , Virginia 


Refinements in roentgenological technic making possible the rapid, 
inexpensive chest survey of large groups have stimulated considerable inter- 
est in the old problem of tuberculosis among the insane. The authors have 
made a primary survey in Southwestern State Hospital and have derived 
certain impressions from their experience in the subsequent management of 
the tuberculous patients so segregated. The initial survey has been followed 
by similar studies of all patients admitted since the original survey. It is 
felt that those now engaged in this work, or who plan work of a similar 
character, may be interested in our findings and observations. 

Related Findings by Others 

The attention of institutional psychiatrists was first directed to this 
unique problem by Harrington 1 in a report before the old Medico-Psycho- 
logical Association in 1900, hut only nine papers had appeared in the trans- 
actions when Klopp 2 reviewed the literature and presented his comprehensive 
report in 1927. Then only one-half of the hospitals reporting to Klopp were 
using roentgen-ray plates for diagnosis. Prior to this report important 
work had been done by Hamilton 3 ’ 4 in estimating the facilities needed by 
state hospitals in separately caring for the tuberculous insane, and it was 
generally accepted that 5 per cent of all the total beds in mental institutions 
should be set aside for the isolation of tuberculous patients. 

During the past 15 years exact diagnostic work has been reported with 
more frequency. 5 ’ 6 ’ '’ 8 A great many state hospitals are now engaged in a 
complete recheck of their patient population as regards pulmonary tuberculo- 
sis. Our survey in March 1939 was the first of several such conducted in 
Virginia n with the help and assistance of the Virginia State Department of 
Health. At the time of writing, three other Virginia state hospitals have 
completed roentgen-ray surveys. 


Incidence and Magnitude 


In 1927, on the basis of 106 returns on a questionnaire submitted to 163 
state hospitals with reference to their facilities for diagnosis and treatment 
of pulmonary tuberculosis, Klopp 2 obtained figures reporting an incidence 
varying from 2.9 per cent in western states to 3.6 per cent in the central 


* Received for publication April 7, 1942. 
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states. Only 57 of the hospitals reporting used roentgen-ray. As far as 
we can determine, no effort was made to distinguish active from inactive 
cases at the time. In 1940 we 0 reported an incidence of 4.19 per cent active 
cases and 5.81 per cent inactive cases at the Southwestern State Hospital. 
Ours may be considered a primary survey because no previous comprehen- 
sive attempt had been made at this hospital to find and segregate active cases. 
Our figures are somewhat higher than those reported in surveys by others *• 10 
where some degree of isolation had already been in effect when the roentgen- 
ray survey was made. 

Goldberg, 11 on the basis of Illinois state hospital statistics, estimated the 
incidence of pulmonary tuberculosis in insane patients to be nearly 10 times 
that of the general population. He surmised that “mental patients are fre- 
quently undernourished because they will not eat. they breathe shallowly, 
they do not exercise unless forced to do so, and the senile, arteriosclerotic 
and other organic cases are already at a low ebb of vitality. Here nature 
provides the tubercular bacilli with a fertile living culture medium.” In addi- 
tion to these factors, the work of Lewis 12 with dementia praecox indicates 
that this particular psychiatric group is constitutionally susceptible to inva- 
sion by tubercle bacilli. McGhie and Brink 5 found 47.83 per cent of their 
patients with dementia praecox to be tuberculous. 

Diagnosis : Methods of Detection 

The extreme difficulty of case finding among the mentally ill was pointed 
out in our earlier report and has also been mentioned prominently by others. 13 
Because this aspect of the problem is so important for those planning sur- 
veys, the following points are emphasized : 

1. Subjective history is unreliable in mental patients. They do not have 
insight into such complaints as chills, fever, night sweats, cough and hemop- 
tysis. Family histories are not always available. 

2. Physical examination is very often unsatisfactory. Mental patients 
do not cough on direction in a proper manner nor repeat sounds to demon- 
strate vocal resonance. In a majority of cases they will not even remain 
quiet enough for a passive stethoscopic examination of the chest. Leoni- 
doff 13 found. 3. 5 per cent of active tuberculosis was missed on routine physi- 
cal examination. 

3. Positive laboratory diagnosis is often unsatisfactory because mental 
patients cannot be made to understand the difference between sputum and 
saliva. Furthermore, they seldom cough. Our failure to obtain positive 
sputa even in some of our more advanced cases with cavitation confirms the 
experience of Bower and Schein who conclude after a special study 
of this aspect of diagnosis that “the sedimentation rate is a better index of 
the tuberculous activity than temperature, pulse or weight records.” The 
use of routine blood sedimentation studies has proved valuable in our 
experience. 
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Oral temperature recordings for the purpose of diagnosis of pulmonary 
tuberculosis are certainly not reliable in mental cases for it is seldom that 
they will hold a mouth thermometer accurately and they are quite likely to 
bite or break it. 

Routine temperature recordings with mentally ill patients are usually 
rectal temperatures, and this feature is frequently misunderstood or resisted 
by these patients in actual practice. It is certainly a far cry from struggling 
with a resistive patient for the sake of a routine rectal temperature to the 
simple oral, self-recording routine in vogue in sanatoria where patients are 
not psychiatric problems. 

It may be seen from the foregoing that accurate diagnosis in the mentally 
ill becomes a roentgenological one. The advocates of fluoroscopy 8 claim 
their method to be less expensive, more rapid and nearly as accurate as the 
roentgen-ray plate, whereas the proponents of celluloid plates 5> 10 ’ 13 main- 

tain that although plates are more expensive and time-consuming, they are 
less susceptible to individual examiner’s skill, and, moreover, form a perma- 
nent record. Miniature 35 millimeter fluorogram seems to be admirably 
adapted to survey work. However, the various technics have been carefully 
studied by Larkey 15 and Mercer, 10 who conclude that the standard 14 by 17 
inch celluloid film has not been surpassed in reliability. 

Our original survey was made on paper films, a method which possesses 
the advantage of economy and speed at only a slight sacrifice of diagnostic 
validity. Questionable and debatable films were later checked with celluloid 
films. After the first survey, however, all of our studies have been made on 
14 by 17 inch celluloid plates and we have continued since the survey to make 
a routine flat plate of the chest on each new hospital admission (and new 
employee). It is only by doing this that our survey work could be kept up 
to date, and it may be stated here that, aside from tuberculosis, many in- 
cidental findings in regard to the heart, aorta and bony thorax have been 
brought to light that were not detected on routine physical examination. 

Yet even roentgenological diagnosis presents special problems when deal- 
ing with mental patients. Exact centering of the plate, proper posture and 
position of the subject, the correct phase of respiration, are technical details 
that must frequently be foregone. 

Management and Treatment 

An honest attempt to approximate the treatment conditions in general 
usage in sanatoria was at first made. We soon learned, however, that the 
time-honored sheet anchor of tuberculosis, bed rest, is, with few exceptions, 
impossible to maintain. Sane persons may be reasoned with, coaxed or 
threatened into staying in bed but psychiatric patients are not usually sus- 
ceptible to coaxing, may be incapable of rational fear, and are not amenable 
to firmness. Such refinements as sand bags and voluntary vocal silence are 
too often impractical in a mental institution. Restraint by force usually 
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defeats its own ends. A few of our patients do remain in bed, it is true, and 
all of our cases who have active disease are encouraged to do so, but the 
majority cannot be kept in bed. 

Strangely enough, many of our mentally depressed patients with active 
tuberculosis, who do not improve on a regimen of bed rest, show a weight 
gain, increased appetite and general clinical improvement when they are 
encouraged to get out of bed. 

Our experience with artificial pneumothorax has led us to believe that 
this procedure is of particular importance in the treatment of the tuberculous 
insane. Here we find ourselves in distinct disagreement with Alexander, 
who lists insanity as a contraindication to pneumothorax. 17 Before we be- 
gan the collapse treatment, we were fearful that it would not be applicable to 
mentally diseased cases, but today we are beginning to realize that pneumo- 
thorax has a particular value in selected cases. For example, we have been 
able to maintain several of our pneumothorax cases throughout manic at- 
tacks, thus preserving diseased lungs from the dangers of hyperventilation. 
Many of our pneumothorax patients are too deteriorated to cooperate with 
the classical “rest cure” but their diseased lungs are at rest by virtue of the 
gas compression. 

Of course all the active cases are given a higher caloric and vitamin diet 
than the general hospital population. They are not permitted to do any 
strenuous work,' and occupational therapy is carefully moderated. Even 
when bed rest is absolutely impossible to maintain, activity is discouiaged 
in those patients who are not showing improvement. 

Results 

(a) Survey of Hospital Patient Population, On March 24 and 25, 
1939, using paper films, 1095 of the 1263 patients at Southwestern State 


Table I 

Survey Data: Incidence of Tuberculosis 



Male 

Female 

Total 


No. 

% 

No. 

% 

No. 

% 


34 

7.7 

77 

13.7 

131 

10.4 


29 

4.1 

24 

4.3 

53 

4.2 

1.6 


9 

1.3 

11 

2.0 

20 


13 

1.9 

10 

1,8 

23 

1.8 


7 

1.0 

3 

0.5 

10 

0.9 


25 

3.6 

53 

9.4 

78 

67 

672 


22 

3.1 

45 

8.0 

5.3 

0.7 


2 

0.3 

7 

1.2 

9 


1 

0.1 

1 

0.2 

2 

0.2 

Non-tuberculous lesions including healed lesions 
suspicious of tuberculosis, later shown not 

210 

30.0 

259 

46.1 

469 

37.1 

52.5 


437 

62.3 

226 

40.2 

663 


701 

100.0 

562 

100.0 

1263 

100.0 



i 




— — 
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Hospital were roentgen-rayed. The remainder were roentgen-rayed, and 
poor and debatable films were retaken during the next few weeks. In table 
1 the findings of this survey are summarized. The more detailed break- 
down of this study is given in table 1 and. a briefer tabulation of these find- 
ings in table 2. 


Table II 

Summary of Survey Data: Incidence of Tuberculosis 
In per cent 



Male 

Female 

Total 

Positive tuberculosis, active 

4.1 

4.3 

4.2 

Positive tuberculosis, inactive 

3.6 

9.4 

6.2 

Non-tuberculous lesions 

30.0 

46.1 

37.1 


62.3 

40.2 

52.5 



100.0 

100.0 

100.0 


(b) Since the completion of the above survey of those patients residing 
in the hospital we have routinely roentgen-rayed the chests of all newly ad- 
mitted patients. This amounts to 1181 patients in the three-year period 
embracing March 25, 1939 to March 24, 1942. In table 3 are given the 


Table III 

Comparison of Initial Roentgen-Ray Survey with Roentgen-Ray of Admissions 
for Three Consecutive Years 



Original Survey 

Consecutive Admissions 

No. 

% 

No. 

% 

All chest films 

1263 


1156 


Entirely negative for tuberculosis* 

1132 

89.6 

1026 

88.8 

Positive tuberculosis all stages 

131 

10.4 

130 

11.2 

a. roentgenologically active 

53 

4.2 

44 

3.8 

b. roentgenologically inactive 

. 78 

6.2 

86 

7.4 


* Includes other abnormalities, and healed lesions suspicious of tuberculosis, later found 
not tuberculosis. 


comparative findings in these two groups. It will be seen that among the 
serial admissions having roentgen-ray evidence of tuberculosis 3.8 per cent 
were roentgenologically active, as compared with 4.2 per cent in the original 
survey. When the inactive cases were considered the greater percentage of 
7.4 occurred among the consecutive admissions as compared with the 6.2 
per cent found among those residing in the hospital. 

These figures would indicate not only that the incidence of pulmonary 
tuberculosis is high among the mentally ill who have been in the hospital for 
a long time but also that the incidence is approximately as high at the time 
these patients are first admitted to the hospital. 
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McGhie and Brink " feel that the too often necessary overcrowding in 
many state hospitals contributes to the high incidence of tuberculosis in 
mental institutions. Bogan and others G have suggested that most mental 
patients contract their illness after admission to a mental hospital. Our 
findings suggest that although these facts may be true the increased incidence 
of pulmonary tuberculosis is already a major factor at the time of admission. 

(c) Follow-up Studies. Of the 53 cases active in March 1939, 11 were 
dead on September 1/, 1941, two of pulmonary tuberculosis, nine of other 
conditions, in which pulmonary tuberculosis was considered a secondary 
cause of death. Sixteen of these 53 originally active cases were stationary. 
Six showed a definite spread and 16 were improved. One had completely 
cleared and three cases were discharged from the hospital before a recheck 
could be made, and their status was unknown. 

Of the originally inactive cases- (March 1939) totalling 136, only 48 
were in the hospital at the time we rechecked the chests two and a half years 
later, the others having died from other causes or left the hospital by 
furlough or discharge. Of these 48 all were roentgenological]} 7 stationary 
except eight. Two of these eight showed a definite reactivation and were 
reclassified. Three were improved, the lesions being, more compact and 
healed and three were classified as non-tuberculous lesions. 

Because the majority of our active treatment cases (pneumothorax) 
were still undergoing weekly gas injections, we could not state with accuracy 
the full and final effects of our artificial collapse therapy. 4 he total number 
of cases treated bv collapse amounted to 18, with no deaths and only two 
major complications (one massive subcutaneous emphysema and one spon- 
taneous pneumothorax). Over 1180 refills had been given. Five of the 
18 cases had been discontinued for various reasons, and of the five the lungs 
of four appeared to be arrested roentgenologically. One of the reexpanded 
lungs showed no improvement. 

In nearly every instance patients confined in the tuberculosis building, 
where extra diet is {provided and an attempt at a rest houi is made, had 
gained weight and appeared to be clinically improved. 

It must be admitted, however, that the above results would not compare 
favorably with a group of non-psychotic tuberculosis patients, particularly m 
view of the fact that nearly half of our active cases were only minimal when 
first detected. (Minimal 45; moderately advanced 27; far advanced 22.) 

Results cannot be measured, however, purely in terms of cases cured, 
arrested and improved. The advantage of isolation to the non-tubei culous 
patients and personnel is incalculable. A glance at our figures will show 
that one out of every 24 routine chest plates has shown up a case of active 
pulmonary tuberculosis. Certainly the time and expense of making two 
dozen roentgenograms is justified when by so doing an active, case of pul- 
monary tuberculosis is isolated and given adequate treatment, at the same 
time protecting patients on other hospital wards. 
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Summary and Conclusion 

On the basis of our primary survey of a representative state hospital for 
mental patients, and the figures published for comparable surveys, we be- 
lieve that the incidence of roentgenological active pulmonary tuberculosis 
among the insane is at least 4 per cent. We have evidence which tends to 
suggest that this high incidence bears some relation to mental disease itself 
and that it is not due to institutionalization. A comparison of the incidence 
of active pulmonary tuberculosis as shown by roentgen-ray in a cross section 
survey of the hospital population with a series of new admissions shows the 
incidence of each to be 4.2 per cent and 3.8 per cent respectively while the 
incidence of inactive pulmonary tuberculosis is 6.2 per cent and 7.4 per cent 
respectively. Because of the inability of the large majority of mental pa- 
tients to cooperate with physical examination or to produce sputum for ex- 
amination, we are convinced that the only positive and thoroughly accurate 
method of detecting pulmonary tuberculosis in all types of mental patients is 
by means of the roentgen-ray, either by fluoroscopy, fluorogram or by 
standard size celluloid plates, the latter being the method of choice. 

In our experience it has not been found possible to treat institutional 
mental patients having pulmonary tuberculosis by the methods in general 
use for sane patients with the same degree of success. Furthermore, it is 
felt that artificial collapse has particular merit. 

Tuberculosis in state hospitals is a larger problem than has been gen- 
erally recognized. It is to be expected that 4 per cent of the patients 
will have active pulmonary tuberculosis. Unless these patients are found, 
they constitute a source of contagion to the entire population. 
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COMBINED ELECTROCARDIOGRAPHY, STETHOG- 
RAPHY AND CARDIOSCOPY IN THE EARLY 
DIAGNOSIS OF HEART DISEASE * 

By Walter M. Bartlett, M.D., F.A.C.P.,t and J. Bailey Carter, 
M.D., F.A.C.P.,$ Atlanta , Georgia 

In the diagnosis of heart disease the mind attaches greatest importance 
to the phenomena that most strongly affect the senses. A roaring murmur 
or an irregular pulse thrusts itself upon our attention. Diagnostic signs, 
however, may be so slight that most careful methods are required for their 
detection. 1 

A synchronized heart sound tracing and electrocardiogram, as an aid in 
diagnosis, presents distinct advantages. It enables the examiner to better 
correlate clinical findings. The procedure is unique in the field of diagnosis. 
Portable equipment permits the physician, at the bedside, to readily sub- 
stantiate or correct his clinical impressions. An objective aid, so simple 
and so easily applied, greatly increases the clinician’s diagnostic acumen. 

We have shown 2 that combined graphic methods constitute a useful 
adjunct to the routine examination of applicants for flight training. With 
the aid of these accessory methods of examination, early, otherwise un- 
recognized heart disease may be detected. Many organic murmurs are over- 
looked or ignored in routine examinations. Although approximately 25 
per cent of systolic murmurs are of significance, only 10 per cent of these are 
recorded. Graphic records give objective proof of their existence and are 
of diagnostic assistance. The cardioscope permits the skilled interpreter 
instantly to recognize and accurately to classify arrhythmias, heart blocks 
and tachycardias. In 80 per cent of 10 cases of heart disease in a series of 
200 pilots examined the electrocardiogram was essential for diagnosis. A 
stethogram was essential for diagnosis in 20 per cent of the 10 cases. 
Combined graphic methods were helpful in 70 per cent of these previously 
undiscovered cases of heart disease. No simple diagnostic aid gives more 
valuable assistance. 

Rappaport and Sprague 3 found that tones of different frequency but of 
similar intensity affect the human ear differently. The human ear is a better 
detector of changes in frequency than of changes in intensity. They con- 
clude that the major advantage of the amplifying stethoscope over the 
acoustic stethoscope is that it enables one to adjust the intensity to the de- 

* Received for publication March 14, 1942. 

, t Clinical Assistant Department of Medicine, Rush Medical College of University of 
Chicago; Lt. Col., M.C., Chief Cardiovascular Section, Medical Service, Lawson General 
Hospital, Atlanta, Georgia. 

t Assistant Professor, Department of Medicine, Rush Medical College of the University 
of Chicago. 


271 



272 


WALTER M. BARTLETT AND J. BAILEY CARTER 


sired level and thus eliminate modifying characteristics which otherwise can 
not be overcome. 

Mannheimei states that calibrated stethography promises to become a 
valuable aid in differentiating organic and functional murmurs. We have 
found that organic murmurs are apt to be associated with abnormalities in 
heart sounds as well as in the electrocardiogram. Murmurs associated with 
diminution, obliteration or abnormal accentuation of heart sounds lead us 
to suspect organic disease. Heart sounds are seldom obliterated by a func- 
tional murmur. 

Arenberg 1 ' reports 200 cases examined clinically and checked by graphic 
methods. He feels that the stethogram is no more dependable than is the 
ear for differentiating organic and functional murmurs. He has not ob- 
served that the stethogram can detect changes in heart sounds associated with 
a murmur which otherwise might escape detection. A prolonged rasping 
murmur, loud in the aortic area and transmitted to the neck, was described 
as systolic by five competent clinicians, two of whom also described a dia- 
stolic murmur in the third left interspace at the edge of the sternum. A 
stethogram showed a diastolic murmur. The first heart sound was found 
to be inaudible, the reduplicated. and accentuated second sound being super- 
imposed upon the loud diastolic murmur at its very beginning. This is but 
one example of the critical judgment which a stethogram may add in the 
.timing of murmurs; a typical instance of the importance of marked heart 
sound distortion in the differentiation of an organic from a functional mur- 
mur. We have found it advantageous routinely to record heart sounds and 
murmurs in all valve areas. The microphone, as well as our ears, may de- 
tect these sounds better in one than in another area. Commonly an aortic 
murmur is better recorded along the left sternal border than in the classic 
aortic area. Similar observations concern mitral sounds and murmurs. 
This may explain the difficulty experienced at times in recording clinical 
murmurs. Although clinical and stethographic findings are closely cor- 
related, we have found many murmurs that have escaped the ear of the 
examiner. 

Method 

We have examined 1108 patients with heart disease. Clinical findings 
were recorded at the time of examination in all instances. Cardioscopy, 
for rapid classification, followed by combined electrocardiography and 
stethography, was employed. 

The technic was the same as that previously described (plate l). 2 With 
the patient in the recumbent position 6 ’ 7 the three standard (limb) leads were 
recorded. A simplified method, 8 modified from Roth, 6 was employed for 
recording chest leads. 10 The left arm electrode was removed and applied to 
the left chest in the fifth interspace at the midclavicular line, lead wire con- 
nections remaining undisturbed. The electrode was held in place by the 
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left fingers of the patient or an assistant, lightly applied to the overlying 
folded rubber strap. Lead I and Lead III on the control board were selected 
in turn, a Lead CR 4 and Lead V (inverted CF 4 ) being recorded in succes- 
sion. We have found these companion leads most practical for routine 
clinical use. The stethogram of the mitral area was recorded with Lead I 
of the electrocardiogram ; with Lead II, the microphone was placed over the 
pulmonic area; with Lead III, aortic sounds were recorded; tricuspid sounds 
were recorded simultaneously with CR 4 . Both conventional (25 mm.) and 
fast speed (75 mm. per sec.) records were used to reveal more definitely the 
graphic details of the various heart sounds. 

Our patients varied in age from 2 to 87 years, 1048 being adults. The 
1108 cases examined have been classified according to table 1. We care- 
fully correlated clinical and stethographic findings in each instance. Our 


Table I 

Diagnosis in 1108. Patients Studied 



Rheumatic 

Syphilitic 

Arterio- 

sclerotic* 

Congenital 

Undetermined 

No. of Pts.. .' 

308 

117 

j 

649 

14 

20 



* Including hypertensive heart disease and coronary artery disease. 


Table II 

Criteria for Normal Heart Sounds 


First Sound: 
Second Sound: 
Third Sound: 

Systolic Murmurs: 


Diastolic Murmurs: 


5-11 vibrations duration 0.06 to 0.11 sec. 

3-4 vibrations duration 0.04 to 0.06 sec. 

1-3 vibrations — taking place 0.11 to 0.14 sec. after the beginning of 
the second sound. 

13-35 vibrations — or more, up to or through second sound if of long 
duration; if short 0.02 to 0.03 sec. beyond the first 
sound. 

7-45 vibrations — when counted with the second sound — duration 0.07 
sec. or throughout diastole or occupying any portion 
thereof. 


criteria for normal heart sounds were those advocated by Orias-Menendez, 11 
Wiggers, l “ Boyer, Eckstein and Wiggers, 13 and Pazzanese, 1 ' 1 summarized in 
table 2. 

In 88 per cent of the cases clinical and graphic findings agree. In 12 
per cent the stethogram was essential for diagnosis. Particularly was this 
true of gallop rhythm and early mitral stenosis or aortic insufficiency. In 
390 (35 per cent) of the cases stethograms were helpful in diagnosis, other- 
wise undetected abnormalities of heart sounds being recorded. In no case 
was a systolic or diastolic murmur heard that was not satisfactorily re- 
corded. The fact that “the murmurs so often look just as they sound” was 
striking. Sketches of the sounds as heard clinically, when compared with 
the stethogram, usually have been in accord. 

In 731 (66 per cent) of the cases, the electrocardiogram was of as- 
sistance in establishing the diagnosis. The value of chest leads increases 
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in direct proportion to the age of the patient. Between ages 31 and 41, 
20 per cent and between 61 and 87, 47 per cent of chest leads were abnormal. 
. Chest leads were abnormal in 29 per cent, confirmatory in 24 per cent and 
of diagnostic assistance in 5 per cent of the cases examined. 

In 42 per cent of the 102 cases of gallop rhythm the timing of the extra 
sound was misjudged clinically. Stethography established 37 of these as 
protodiastolic, 29 as presystolic, seven as systolic, two as summation gallop, 
and 18 graphs showed a prominent auricular sound often with the associated 
graphic changes of a coronary occlusion. In nine cases a prominent phy- 
siologic third sound was mistaken clinically for a gallop sound. Stethog- 
raphy is the only dependable method for differentiating these extra sounds. 
It is essential for the accurate diagnosis of gallop rhythm. 

Extraneous vibrations, i.e., pulmonary sounds, the rales of emphysema, 
asthmatic wheezing or whistling rales and breath sounds of the dyspneic 
patient are easily recognized since they are not synchronous with cardiac 
activity as simultaneously recorded in the electrocardiogram. The ease with 
which sounds of cardiac and non-cardiac origin can be distinguished is well 
illustrated by the case of paroxysmal diaphragmatic flutter recently reported 
by Goodman. 15 

Routine venous pulse tracings were found unnecessary from a clinical 
standpoint since the intervals established by our criteria were found to be 
reliable. Our aim has been to simplify rather than complicate a practical 
routine procedure. Our graphs were recorded under the usual conditions 
of the home, office, clinic; or hospital, rather than in a sound-proof studio 
so rarely available for routine clinical examinations. Since operation of the 
equipment is independent of an outside electrical source it is available for 
use in field hospital, aeroplane or rural district. 

Screening of the general population for hidden cases of tuberculosis and 
syphilis has become increasingly popular during recent years. Great strides 
have been made in the control of these infections. With the aid of the 
cardioscope similar screening for heart disease can be done. A combined 
electrocardio-stethogram may or may not be recorded, depending upon 
abnormal or normal cardioscopic findings. 

When instantaneous visualization is used chest leads need not be taken 
if the findings are normal in the cardioscope. When this equipment is not 
available or if a trained observer is not present to interpret cardioscopic 
findings, chest leads should be routinely recorded, since no one can know 
their value in advance. Whereas the cardioscope may be used to determine 
these changes, our experience has justified the routine use of the companion 
chest leads described. 

A trained technician and interpreter can examine 120 patients during an 
eight hour day (plate 1). The number of "positives” would probably ex- 
ceed those found in other types of public health examinations. Results of 
routine induction examinations of 310 national guardsmen emphasized the 
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value of the method in searching for obscure heart disease, particularly of 
the rheumatic type. In four of the five cases having electrocardio-stetho- 
grams serious heart disease was revealed. Other cases might have been 
detected had' routine graphic methods been employed. 

To attempt to determine the presence or absence of heart disease by 
examination in an armory or other unsuitable place is often difficult. Ex- 
citement, tachycardia, malingering, or the effects of a farewell debauch may 
be disturbing factors. Cardioscopy, combined graphic records or both 



Plate 1 . View of the equipment for taking combined graphic records illustrating how 
the nurse or physician may listen to the heart sounds and murmurs through the amplifying 
stethoscope. After the intensity is adjusted properly, it is often possible to hear murmurs 
missed by the usual acoustic stethoscopic technic. (Photo by Signal Corps, U. S. Army.) 

under these circumstances are of distinct advantage in detecting organic 
heart disease, either active or clinically quiescent but subject to aggravation 
by active military duty. 

It is anticipated that in the near future visualization by means of a 
double beam cardioscope will give instantly a view of the electrocardio- 
stethogram so that with properly adjusted audiophones, more than one ex- 
aminer can visualize the sound track synchronized with the electrocardiogram 
and listen to heart tones and murmurs at the same time. 



276 


WALTER M. BARTLETT AND J. BAILEY CARTER 
Case Reports 

Case 1. White female, aged 38, on first visit to clinic, June 16, 1936, complained 
of palpitation with increasingly severe dyspnea of six years’ duration and orthopnea 
of three months’ duration, with marked nervousness, loss of weight and appetite. 
She had been confined to bed for three months at the age of 15 with rheumatic fever. 
Subsequent attacks of tonsillitis had occurred. 

She was poorly nourished. Pulse^vas 85 per minute and regular. Blood pres- 
sure was 110 mm. Hg systolic and /5-/0 min. diastolic. Heart was slightly enlarged 
to i ight and left. Apex beat was forceful. A short apical presystolic murmur and a 
loud aortic systolic murmur were present. Tonsils were large and septic. No other 
significant findings. A diagnosis of rheumatic mitral disease was made. 

Except for extrasystoles, electrocardiograms were repeatedly considered normal. 
The combined record (figure 1) shows a short faint presystolic murmur in the mitral 
area, a long loud systolic murmur and a short early diastolic murmur during the first 
third of diastole in the pulmonic and aortic areas. The aortic second sound is not 
prominent and is rendered inaudible by the diastolic murmur. This probably explains 
why a diastolic murmur was hot heard. 

Case 2. Colored female, aged 38, came to the clinic March 7, 1940, and com- 
plained of progressh'e dyspnea on exertion, inability to sleep on her left side and pain 
in the right shoulder and arm of three weeks’ duration. 

She was well developed, well nourished and slightly dyspneic. The apex beat 
was 2 cm. beyond the left niidclavicular line in the sixth interspace. The heart was 
slightly enlarged to the right. A systolic murmur was heard in the mitral and aortic 
area, the latter being transmitted to the vessels of the neck. Despite the dyspnea and 
loud systolic murmur she was assured that her trouble was "rheumatism" of the 
right shoulder ; not heart disease. Our clinical opinion, one week later, was that she 
had an aortic lesion with possible dilatation. 

A stethogram (figure 2) revealed a loud crescendo-decrescendo systolic murmur 
with an 'accentuated second sound most marked in the aortic area. I he electio- 
cardiogram showed an intraventricular block with left axis deviation. The sound 
record is of particular interest because it shows .a prominent auricular sound which 
could not be heard, a reduplicated first aortic sound which was obscured by the loud 
murmur and vibrations suggesting an inaudible diastolic murmur in the aortic area. 
Stenosis and insufficiency of the aortic valve were considered probable. An aortic 
aneurysm was demonstrated by fluoroscopy. 

Had it not been for the dyspnea on exertion, since the systolic murmurs were 
ignored, the diagnosis might have been missed. The case probably would not have 
been recognized as heart disease. The diagnosis was established mainly by supple- 
mentary aids. We have not seen a functional systolic murmur of this configuration 
and associated with such changes in heart sounds. 

Case 3. Colored female, aged 55, first seen on June 2, 1933, complained of hot 
flashes, headaches, nervousness and shortness of breath of six months’ duration. 

She was well nourished and not dyspneic but appeared chronically ill. The 
pupils were fixed to light. The heart was enlarged to the left. Apex beat was visible 
3 cm. beyond the left niidclavicular line in the sixth interspace. Marked pulsation 
of the carotids with slight suprasternal pulsation was present. The peripheral arteries 
were definitely sclerotic. Blood pressure was 210 mm. Hg systolic and 100 mm. dia- 
stolic. During the following seven years many clinic physicians consistently re- 
corded a loud systolic murmur in the aortic area transmitted to the vessels of the neck. 

A diagnosis of aortitis, probably syphilitic, was made. On February 28, 1940, we 
reexamined this patient and confirmed the previous findings of a loud systolic mur- 
mur. No diastolic murmur was heard. 



electrocardiography, stethography and cardioscopy 
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Fig. 1. Case 1. 

Hie stethogram (figure 3) showed a hitherto unrecognized presvstolic murmur 
in the mitral area, a systolic murmur in all areas but most prominent in the aortic 
area, accentuated aortic and pulmonic second sounds and vibrations suggesting an 
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Fic. 2. Case 2. 



early diastolic murmur in the aortic area. The aortic systolic murmur was of the 
decrescendo type which is often described as blowing: since it fades away as the second 
sound approaches. The presystolic mitral murmur, definite in the sound tracing'. 
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Fig. 3. Case 3. 


could not be heard with the acoustic stethoscope but was easily recognized with the 
aid of an amplifying stethoscope. This murmur was too low pitched to be recog- 
nized clinically, being in the neighborhood of 50 vibrations per second. The systolic 
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mui mur, of about 100 vibrations per second, was easily heard. The electrocardio- 
gram revealed reciprocal S-T interval and T-wave changes in Leads I and III with 
left axis deviation; chest leads suggesting coronary disease with, possibly, an old 
occlusion. 

Case 4. White female, aged 53, on December 2, 1939, complained of progressive 
dyspnea on exertion, palpitation and vertigo during the previous six months. After 
walking two blocks, choking spells with inability to get her breath, cough and weak- 
ness forced her to rest, the dyspnea lasting from one half to two hours. At times a 
sharp sticking precordial pain, lasting only a few minutes, occurred. She also com- 
plained that her fingers would turn blue and feel numb. Orthopnea, congestive 
failure, bilateral edema of the legs and thighs and distention of the abdomen were 
evident. The heart was irregular at the rate of 40 to 50 per minute. Blood pressure 
was 200 nun. Hg systolic and 114—110 mm. diastolic. The left heart border was at 
the anterior axillary line. Marked pulsation of neck vessels was noted. A loud 
systolic murmur was heard all over the precordium with a systolic thrill in the aortic 
area. 

Stethogram (figure 4) showed a loud crescendo-decrescendo systolic murmur 
in all areas, emphasized in the aortic area and without normal heart sounds. The 
first sound in the mitral area had practically disappeared; the second sound was 
scarcely audible. The first sound in the pulmonic area was reduplicated and the 
second sound submerged in the systolic murmur which ran into a faint inaudible 
diastolic murmur. The aortic first sound was present but indistinct; the second 
sound was absent. The diastolic murmur noted in the pulmonic area was more dis- 
tinct in the tricuspid area. The marked deformity and obliteration of heart sounds 
in complete heart block, which so often make it impossible to differentiate a systolic 
from a diastolic murmur, are well illustrated. Gross distortion of heart sounds is 
associated with organic not functional murmurs. A stethogram simplifies interpre- 
tation. 

Case 5. White female, aged 30, on April 19, 1937, complained of progressive 
shortness of breath of three years’ duration. She had had scarlet fever, repeated 
sore throats, diphtheria and influenza as a child. During the “influenza” she had 
“aches in her joints” but no other history suggesting rheumatic fever. 

She appeared chronically ill, undernourished and weak. Pulse was 100 and 
regular. Blood pressure was 100 mm. Hg systolic and 74-70 mm. diastolic. Mucosa 
was pale. Skin was dry. There was slight bilateral ankle edema. The heart was 
slightly enlarged to right and left. The apex beat in the fifth interspace was just 
outside the left midclavicular line. A presystolic mitral thrill with long presystolic 
murmur was noted. The diagnosis was rheumatic heart disease with mitral stenosis. 

A typical mitral stenosis sound track is seen (figure 5) with large P 2 , notched P :! , 
significant T-wave changes, and a tendency to right axis deviation in the electro- 
cardiogram. The second sound in the mitral area is scarcely visible. The pulmonic 
second sound is only slightly accentuated. The record coincides with a sketch, previ- 
ously made, of the heart sounds. Stethography is an invaluable aid in teaching the 
student to recognize, differentiate and readily to correlate the various sounds heard 
over the heart. It serves as a constant check on clinical findings. 

Case 6. White male, aged 45, when first seen October 24, 1929, complained that 
heart trouble followed quinsy 20 years before with progressive shortness of breath, 
swelling of the ankles, cough and nausea during the previous four weeks. Rheu- 
matic fever was not otherwise suggested. 

He was acutely ill. The cervical veins were distended and pulsating irregularly. 
Ears, lips and fingers were cyanotic. The left heart border was 6 cm. beyond the 
midclavicular line, the right border 4 cm. to the right of the right sternal edge. Apex 
beat was seen and felt in the sixth interspace at the midaxillary line. . An apical pre- 
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Fig. 4. Case 4. 


systolic thrill was felt. The pulmonic second sound was accentuated. The liver 
edge was 3 cm. below the costal margin. Pulse was irregular at 70 to 80 per minute, 
lood pressure was 150 mm. Hg systolic and 105-100 mm. diastolic. Reduplication 
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of the second sound, heard at the apex, was considered to be either a gallop rhythm 
or the opening snap of a mitral stenosis. 

The electrocardiogram shows auricular fibrillation. The stethogram reveals a 
protodiastolic gallop rhythm (figure 6 ). Previous sound curves, without synchro- 
nized electrocardiograms, failed to show the true nature of this third sound. A 
systolic and diastolic murmur is present. A prominent auricular sound is seen in the 
mitral area. 


Discussion 

We have correlated the clinical, electrocardiographic, stethographic and 
cardioscopic findings and conclude that the method is an invaluable aid in 
the early diagnosis and detection of heart disease. The method is simple, 
economical, and gives precise information unobtainable by other means. 
The diagnostic technic is readily applicable to the routine examination of 
recruits, to the routine screening of large populations, and to bedside and 
consultation practice. This practical and useful diagnostic aid undoubtedly 
will reveal many early cases of heart disease. At present there seems to be 
little excuse for avoiding the use of graphic methods in the study of heart 
disease. They increase accuracy in diagnosis. Due to limitations of hear- 
ing, it is well that our auditory acuity can be checked and rechecked. Serial 
changes in stethograms and electrocardiograms occur in acute coronary 
occlusion, coronary sclerosis, active rheumatic endocarditis, subacute bac- 
terial endocarditis, patent ductus arteriosus, as well as in obesity, hyperten- 
sion and anemia. In more than half of our cases the electrocardiogram 
gave valuable information; in more than one-third of the cases the stetho- 
gram was helpful. Hence, it is reasonable to conclude that these graphic 
methods were of definite value in three out of four cases examined. The 
value of combined graphic methods in the diagnosis of heart disease is 
emphasized by the fact that the original Wassermann test was but 80 per 
cent efficient in detecting syphilis. With improvement in equipment, technic 
may be further simplified, and with more training and experience, interpre- 
tation of findings so improved, that more frequent recognition may prevent 

much of the damage now resulting from unrecognized rheumatic and 
coronary heart disease. 


Conclusions 

1. Combined graphic and cardioscopic diagnosis in conjunction with the 
loutine c inical examination constitutes a practical plan for the early recog- 
nition of heart disease. 

2. The results of combined electrocardiography, stethography and 
cai i os copy in the examination of 1108 cases of heart disease are reported 
and discussed. 

3. A simplified chest lead technic is described. Chest lead. abnormalities 
occuned in 29 per cent of the cases. These abnormalities were directly 
piopoitional to the age of the patient, being found in 20 per cent of those 
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between 31 and 41 years of age, and in 47 per cent of those between 61 and 
87 years of age. 

4. Organic heart murmurs are usually associated with heart sound ab- 
normalities and often with changes in the electrocardiogram. Graphic 
methods are of value in differentiating organic and functional murmurs. 

5. A diastolic murmur may be confused with a systolic murmur when 
the first heart sound is inaudible. 

6. A stethogram is essential for the accurate diagnosis of gallop rhythm. 

7. A stethogram differentiates a presystolic murmur from a "rough- 
ened” first sound. 

8. In 88 per cent of 1108 cases clinical findings coincided with graphic 
findings. 

9. In 12 per cent of 1108 cases the stethogram was essential for the 
diagnosis of gallop rhythm, of early mitral stenosis or of early aortic disease. 

10. Of 102 cases of gallop rhythm, 42 per cent were misjudged clinically 
so far as timing the extra sound was concerned. 

11. A double-beamed cardioscope for the instantaneous visualization of 
stethogram and electrocardiogram is predicted as a diagnostic adjunct in 
the rapid examination of recruits, applicants for flight training, insurance 
and in screening for unrecognized heart disease. 

12. Six typical cases are reported. Results of clinical examination, cor- 
related with graphic findings, demonstrate the value of the method for the 
early diagnosis of heart disease. 

13. Serial stethograms, like serial electrocardiograms, are useful in 
following the course of heart disease. A comparison of records from the 
same patient or from other cases with the same disease is frequently of value. 

14 Cardioscopy as well as combined stethography and electrocardiog- 
raphy aids in teaching, since visual impressions are always superior to verbal 
descriptions. 

15. This method of diagnosis is young but it will grow. Stethography 
has already arrived at a stage comparable to electrocardiography during the 
third decade of its development. 
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SYNDROME OF RUPTURE OF AORTIC ANEURYSM 
INTO THE PULMONARY ARTERY; REVIEW 
OF THE LITERATURE WITH REPORT 
OF TWO CASES * 


By Richard E. Nicholson, B.S., M.D., Dallas, Texas 


Tiie incidence of rupture of an aortic aneurysm into the pulmonary 
artery is of rare enough occurrence to warrant publication by most clinicians 
of their respective cases soon after discovery. Even rarer is the antemortem 
diagnosis of such a condition, because the diagnostician is either unfamiliar 
with the syndrome or discards the possibility in favor of a more statistical 
probability. 

The terminology “arteriovenous” aneurysm or anastomosis with refer- 
ence to the great vessels leaving the heart is not preferable. Although it is 
true that with regard to the circulating blood in a communication between 
pulmonary artery and aorta there is a mixing of arterial and venous blood, 
it is the general consensus of opinion that the term “vein”, must adhere to 
two fundamentals: a carriage of unoxygenated blood and a return of this 
blood to the heart. Since the communication between the two vessels in- 
volved here follows only one of these principals, i.e., the carriage of un- 
oxygenated blood, and is technically an artery since it carries blood away 
from the heart, we are of the opinion that “arterio-arterial anastomosis” or 
“arterio-arterial aneurysm” is more applicable to the condition of the shunt 
of blood from an aneurysm of the aorta into the pulmonary artery. 

Since the diagnosis of a rupture of an aortic aneurysm into the pul- 
monary artery is based upon several essential and definite criteria, all of 
which are quite obvious and easily discernible to even the most inexperienced, 
it is only necessary to call attention to the existence of such a syndrome in ' 
order to simplify a diagnosis. Such is the purpose of this paper. 

History 

That such an “arterio-arterial” aneurysm is indeed uncommon is evi- 
denced by the fact that there exist in the literature only 81 cases, including 
clinical, autopsy reports, and museum specimens. As White 61 stated in a 
recent article, the majority of the patients reported are to be found in the 
past century. A total of 54 have been mentioned in the literature from 
1812-1900. During the past 41 years only 2 7 have been published, and of 
these only four have been diagnosed antemortem (Scott, 48 1924; White, 61 
1941; Porter 40 (2 cases), 1941). Two more were correctly diagnosed at 

* Received for publication June 4, 1942. Winner of John H. Musser award, Tulane Uni- 
versity School of Medicine, New Orleans, La., June 1942. 

From the Department of Medicine, Tulane University School of Medicine, New Orleans, 
La. 
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the Charity Hospital of Louisiana in New Orleans in 1941. Wade 57 recog- 
nized one case before death in 1861. 

Probably the earliest account of an aortic aneurysm rupturing into the 
pulmonary artery is one related in the Bulletin dc la Facultc dc Medicine dc 
Paris in 1811 by Drs. Payne and Zink in which the sac is supposed to have 
“s’ouvrant” into the pulmonary artery. Peacock, 37 however, states that in 
this case it only appears to have projected into the vessel and not to have com- 
municated directly with it. For that reason this case was eliminated in this 
analysis. In 1812, Wells recorded a case seen by Baillie in which such a 
ruptuie occuned. Munro~ in 1839 described a patient with an <( artcrio- 
arterial” aneurysm and in 1840, Reid 43 - 4 '-- 3 added three more cases to the 
spai se literatuie . two with ruptures into the main trunk of the pulmonary 
aiteiy and one between the descending aorta and the left pulmonary branch. 
This latter case is of interest in that the author states that the site of com- 
munication corresponded exactly with the site of the fetal ductus arteriosus. 
4 his brings up the controversial subject of congenital origin versus a com- 
munication resulting from a ruptured aneurysm. Thurman 65 in 1840 re- 
viewed the reports of spontaneous varicose-aneurysms of the ascending aorta 
and discussed five instances of communication between the pulmonary artery 
and aorta. In 1868 Peacock 37 summarized the literature and was able to 
find 19 patients with this type of communication. Since that time reports 
of this syndrome have emerged in the literature at intervals with occasional 
surveys. In 1907 Kappis’* in Germany reviewed 32 cases and added o”te 

S Z ° Wn -, ar 4 m °^ . the first patients re P° rted ” country was one by 
Ho Its m 1908. Tins was quickly followed by other reports from different 

States - The — - White,: 

In reviewing the literature it was found that the majority of the reports 
were m the English journals, with only 11 in the German liteLture, three in 

(ArgenSe') and °‘ K " . and one in' Span^h 




cases Wb ^ ^ S 

pital bring the total 10^3 The 7 ^ i TK P atlents from Charity Ho: 

vessels offers ampk opportunhv L betWeen the *™> gret 

sidering the T ^ ^ CM 

one wonders at the low incidence 3 of * th e ascending and transverse aorti 
possibility that this occurs mo f rUptuI j e mto the P ul monary artery. Tb 

i s « is probably es 
part of the pathologist to oo?n the n„| m d tl0n C imcalI L the neglect on th 
so indicates, and lastly the possibility onTi? aftery UnleSS clinicaI evidenc 
which even the most diligent and scrum, ° r P . ,npoint c °mmunicatioi 

* d sclupulous aspect, on may fail to reveal 
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A factor which might likewise tend to account for the low occurrence of 
such a communication, even in the face of the close anatomical relationship, 
is the more frequent occurrence of aneurysms of the ascending aorta in the 
anterior and right aspects of the vessel rather than in the left and posterior 
parts. 4 

From a review of the literature in the 65 patients reported in which the 
sex was stated, the occurrence in males was 59 cases, 91 per cent, as con- 
trasted to that of only six females, 9 per cent. This is probab ly explained 
upon the basis of greater frequency of aneurysms in males and upon the 
more prevalent amount of physical strain to which the male is exposed. 

Boyd 1 in a perusal of 4000 thoracic aneurysms found only 45 communi- 
cations between the aorta and the pulmonary artery, an incidence of 3.7 
per cent of all points of rupture. Lemann 29 found a closely allied per- 
centage, 3.04 per cent of 592 selected cases from the literature. However, 
in a review of 2000 case records at the Charity Hospital between the years 
1905 and 1914, he found only 52 thoracic aneurysms with 11 ruptures and 
none into the pulmonary artery. Delp 10 of the University of Kansas, in 
6099 autopsies (of which there were 85 thoracic aneurysms), found only 
one instance. 

Incidence at the Charity Hospital of Louisiana in New Orleans. From 
the records of the Charity Hospital (table 1) only two were found between 
June 30, 1911, and December 31, 1941, which showed definite evidence of 
rupture of an aortic aneurysm into the pulmonary artery. There was one 
case in which a communication between the two vessels resulted from an 
aneurysm of the left pulmonary branch that ruptured into the aorta. This 
case is not included in this analysis. 

During the period between 1911 and 1941 there were 1,052,667 hospital 
admissions and approximately 23,239 autopsies. The total number of 
aneurysms of the aorta in this interval was 1393 and of this 219 were of. 
the thoracic aorta. During this period 110 of the 219 thoracic aortic 
aneurysms ruptured (table 1). Thus the incidence in 30 years of rupture 
of an aortic aneurysm into the pulmonary artery in this survey is about 0.91 
per cent of all thoracic aortic aneurysms, and 1.83 per cent of all ruptured 
thoracic aortic aneurysms. 

Pathology 

Anatomical Considerations. The anatomical relations of the aorta and 
pulmonary artery are such that all three parts of the thoracic aorta are in 
contact with the pulmonary artery or its branches as far as the middle part 
of the descending thoracic aorta. At its origin from the conus arteriosus 
of the right ventricle, the pulmonary artery extends obliquely upward and 
backward, passing at first in front of and then to the left of the ascending 
aorta. At the under surface of the arch, the pulmonary artery divides into 
right and left branches, the right passing posterior to the ascending trunk 
and the left passing anterior to the descending trunk of the aorta. 
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Table I 


Incidence of Rupture of Aortic Aneurysms (Thoracic and Abdominal) Over a 1 enotl 
30 Years (1911-1941) from 1,393 Cases of Aortic Aneurysm at 1 he 
Charity Hospital of Louisiana at New Orleans 


Portion of Aorta 
Involved 

Aneurysm Rupturing into: 


Percentage 

Number 

Of Total 
Thoracic 
Aneurysms 

Of Total 
Abdominal and 
Thoracic 
Aneurysms 

Thoracic 





Ascending 






Esophagus 

2 

1.8 

1 .4 


Right bronchus 

4 

3.6 

2.9 


Left bronchus 

3 

2.7 

2.1 


Pericardium 

9 

8.2 

6.4 


Trachea 

4 

3.6 

2.9 


Right pleural cavitv 

2 

1.8 

V.4 


Left pleural cavity 

4 

3.6 

2.9 


Right lung 

1 

0.9 

0.7 


Pulmonary artery 

1 

0.9 

0.7 


Total 

30 

27.1 

21.4 

Transverse 






Esophagus 


10.0 

7.9 


Left bronchus 


3.6 

2.9 


Pericardium 


2.7 

2.1 


Trachea 


5.5 

4.3 


Right pleural cavity 


2.7 

2.1 


Left pleural cavity 

10 

9.1 

7.1 


Left lung 

1 

0.9 

0.7 


Right lung 

2 

1.8 

1.4 


Externally 

2 

1.8 

1 1.4 


Pulmonary artery 

1 

0.9 

0.7 


Total 

43 

39.0 

30.7 

Descending 






Esophagus 


6.4 

5.0 


Left bronchus 


2.7 

2.1 


Trachea 

1 

0.9 

0.7 


Right pleural cavity 

5 

4.5 

3.6 


Left pleural cavity 

16 

14.5 

11.4 


Aorta (dissecting) 

1 

0.9 

0.7 


Right lung 

2 

1.8 

1.4 


Mediastinum 

1 

0.9 

0.7 


Peritoneum 

1 

0.9 

0.7 


Total 



37 

33.5 

26.3 


Total Thoracic 

110 


78.4 




Of Total 





Abdominal 





Aneurysms 


Abdominal 






Peritoneum 

14 

46.7 

10 0 


Retroperitoneal space 

12 

40.0 

8 6' 


Left pleural cavity 

3 

10.0 

2 1 


Right pleural cavity 

1 

3.3 

0.7 


Total 

30 

, 

21.4 


Total Ruptured Aortic Aneurysms 


140 
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As mentioned above, this close relationship of the pulmonary artery and 
the ascending, transverse, and upper part of the descending aorta offers 
ample opportunity for communication between the two. This anatomical 
consideration is important in that even with this close approximation of 
the two great vessels added to the frequency of aortic aneurysms in these 
areas, rupture into the pulmonary artery occurs in only a very small per- 
centage of cases. Some explanation of this has been mentioned above. 

Site of tiie Aneurysm. Boyd 4 has referred to the more frequent occur- 
rence of aneurysms of the ascending aorta upon the anterior and right 
aspects of the vessel rather than upon the posterior and left. In the latter 
site the sac would be in close approximation to the pulmonary artery. In 
the arch of the aorta the greater frequency of occurrence is in the inferior 


. Table II 

Incidence of Site of Rupture of Aneurysm of the Thoracic Aorta from Three Selected 
Studies and One from The Charity Hospital. (Modified from Delp.) 



Delp 10 

Lemann 53 

Boyd* 

Charity Hospital 

No. of Autopsies 

6,099 

85 

2,000 

52 

* 

23,239 

219 

No. of Thoracic Aneurysms 

4,000 

No. of Ruptured Aneurysms 

46 

11 

L197 

369 

110 

Rupture Site: 

Pericardium 

28 

} 13 

2 

12 

Left thorax 

1 

174 

30 

Right thorax 

1 

88 

10 

Bronchial tree 

1 

3 

171 

25 

Esophagus 

1 

3 

! 112 

20 

Pnlmnnarv arterv 

1 


45 

2 





44 



3 

, 

20 

1 


1 



61 

2 


— 

— 

12 

5 


— 

1 

40 

1 


1 

. 

61 

2 







* Only selected thoracic aneurysms. 


and posterior regions of the vessels.' 1 The explanation of this is not well 
understood, but one may postulate the formation of an aneurysmal sac 
along the lines of least resistance. 

Boyd 4 states that the frequency of occurrence of aneurysm of the aorta 
is in the relation of 10 in the ascending, seven in the arch, three in the de- 
scending, and one in the lower thoracic aorta. Lemann 20 from his series of 
cases found the arch to be the most frequent site with the descending next 
and the ascending last. In the series of cases of ruptured aneurysm at 
Charity Hospital (table 1) between 1911-1941, the incidence was higher in 
the arch, 30.7 per cent, with 26.3 per cent in the descending, 21.4 per cent m 
the abdominal, and 21.4 per cent in the ascending aorta. 

However, a review of the reports in the literature of rupture of an aoitic 
aneurysm into the pulmonary artery indicates that the majority communi- 
cated through a rupture of an aneurysm of the first part of the thoracic aorta 
(tables 3 and 4). Of the reported cases (74) in which the site of the 
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aortic aneurysm was mentioned, 63 were of the ascending aorta alone (85 
per cent), two were of the arch (3 per cent), six of the ascending aorta 
and arch (8 per cent), two of the descending aorta (3 per cent), and one of 
the transverse and descending aorta (1 per cent). 

Usually the site may be determined by roentgenography, but frequently 
no evidence of such a dilatation is observed, and the aneurysmal sac is only 
found at necropsy. 

Autopsy Findings. In a large majority of the cases the aorta and pul- 
monary artery were adherent to each other through adhesions and could be 
separated only with difficulty. The pulmonary artery was frequently found 
to be markedly dilated at its point of exit from the right ventricle, in keep- 
ing with the hypertrophy and dilation of this chamber. This was true in 
the cases observed at the Charity Hospital. These observations are in ac~ 


Table IV 


o, Analysis of 68 Cases of Rupture of an Aortic Aneurysm into the Pulmonary Arterv 
Studied Clinically from the Literature, Including the Two Cases from Charity &25SF 
(The number in the parentheses following each symptom or sign indicates the number of 
patients in which that factor was definitely discussed.) k C ber of 


„ Symptoms or Signs 

Sex (65) 

Male 
Female 
Onset (64) 

Sudden (with exertion) 

Sudden (with no factor or factors unknown) 
Sudden (miscellaneous) 

Gradual 

Appearance (41) 

Lividity or cyanosis 
Pallor 


Face pale, lips livid 
Jaundice 

No change (so stated) 

Cough (42) 

Cough (alone) 

Cough with expectoration 
Cough with hemoptysis 
No cough (so stated) 

Edema (52) 

Anasarca 

Lower extremities only 

Lower extremities and ascites 

race only 

Chest, neck, head 

Face and extremities only 

Sacro-lumbar 


Lower extremities and trunk 
No edema (so stated) 

Dyspnea (57) ' 

Dyspnea (without orthopnea) 
Orthopnea 
Pain at Onset (45) 

Left chest or precordium (loca 
Uhest with radiation to back. 
Epigastric pain 
Tightness in chest 
Right chest 
Hypochondriac pain 
No pain (so stated) 


arms, etc. 


No. of 
Cases 

59 

6 

22 

29 

9 

4 

27 

6 

5 
2 
1 

20 

5 

14 

3 

22 

12 

9 

1 

1 

1 

1 

1 

4 

38 

19 

25 

7 

3 

3 

1 

1 

5 


Per Cent 
of Cases 

90.8 

9.2 


34.4 

45.3 

14.1 

6.2 

65.9 

14.6 

12.2 

4.9 
2.4 

47.6 

11.9 

33.3 

7.2 

42.4 

23.1 

17.3 

1.9 
1.9 
1.9 
1.9 
1.9 

7.7 

66.7 

33.3 

55.6 

15.6 

6.7 
6.7 

2.2 
2.2 

11.1 
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Tarlk IV — Continued 

~ Symptoms or Signs 

Pulse (54) 

Corrigan (collapsing, jerking, large) 

Abnormal (other than collapsing, as irregular, 
rapid, feeble) 

Absence of 

Not collapsing (so stated) 

Regular 

Murmur (56) (mainly in 2nd-3rd left interspaces) 
Continuous, humming 
Double (systolic and diastolic) 

Single (systolic) 

None (so stated) 

Thrill (44) 

Systolic 
Continuous 
Systolic and diastolic 
Phase not described 
None (so stated) 

Roentgenography (13) 

Aortic knob enlarged 
Aortic knob not enlarged 
Pulmonary conus enlarged 

(Pulmonary conus not mentioned in 5) 

Heart enlarged 
Heart not enlarged 

Site of Aneurysm (including autopsy and 
museum specimens) 

Ascending aorta 
Arch of aorta 
Ascending aorta and arch 
Descending aorta 
Arch and descending aorta 


No. of 

Per Cent 

Cases 

of Cases 

32 

59.3 

16 

29.6 

1 

1.9 

2 

3.7 

3 

5.6 

24 

42.9 

18 

33.1 

13 

23.2 

1 

1.8 

16 

36.4 

9 

20.5 

3 

6.8 

11 

25.0 

5 

11.4 

10 

76.9 

3 

23.1 

8 

100.0 

10 

76.9 

3 

23.1 

63 

85.1 

2 

2.7 

6 

8.1 

2 

2.7 

1 

1.4 


cord with those of Holman 21 who in considering the necropsy findings in his 
cases of patent ductus arteriosus found the pulmonary artery in some in- 
stances to be of even greater dimensions than those of the aorta. He also 
found that the right ventricle invariably was hypertrophied and dilated, 
concomitant with a dilated right auricle. The latter was not a rule in every 
case reported in the literature although one patient at Charity Hospital did 
present a dilated right auricle. This dilation of the pulmonary artery to- 
gether with the increased size of the right heart may be explained upon the 
basis of the increased amount of blood in the pulmonary circuit as a result 
of the abnormal shunt through the arterio-arterial aneurysm. This plus the 
direction of flow from the aorta to the pulmonary artery as mentioned by 
Porter 40 determines also the proportional dilation of the artery and right 
ventricle and possibly the rapidity of right ventricular decompensation ( vide 
infra). 

Where death results suddenly following rupture, the vessel walls char- 
acteristically show a lacerated communication of variable size with ragged 
torn edges. Conversely, when the rupture follows a slow erosive process, 
the aperture presents smooth, rounded epithelialized edges, as though of a 
preformed orifice. The opening is usually oval. 

The communication varied in type and size depending upon the nature 
of the rupture, whether lacerative or erosive. The average size of the orifice 
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ranged between 0.5 cm. and 1.0 cm. in diameter following erosion and 1.2 
and 3.7 cm. in length in those which tore through. With the former, the 
edges of the aperture were smooth, even, rounded, whereas in the latter, 
the borders were rough, ragged and uneven. In several cases two or more 
openings were discovered. 

Other tissues and organs at necropsy presented a picture of engorgement 
typical of that found in right and left ventricular congestive heart failure. 
The liver was usually enlarged and markedly engorged with blood. The 
lungs pi esented a similar picture, and there was a large amount of fluid 
found in the peritoneal and pleural cavities. 


Disturbed Physiology 

Reimann, in discussing the physiologic state existing following the 
rupture of an aortic aneurysm into the pulmonary artery, presented an ex- 
cellent description of these factors in the following words : “The effect of 
short circuiting the blood from an artery to a vein through an aneurysm is 
quite pronounced and manifested directly or indirectly upon all parts of the 
body. In general this depends upon the size of the communication and the 
amount of blo °d passing through. The changes occurring immediately 
aftei a fistula is opened are a fall m arterial blood pressure, increased heart 
rate, and increased venous pressure. The first is gradually compensated by 
an increase m the total blood volume, the heart rate decreases, but the action 
remains more vigorous and the organ hypertrophies. The systolic pressure 
rises to its prev.ous height or higher, and the diastolic pressure remains low, 
ie pu se pressure is thus increased, and the venous pressure is high. When 
the heart fads the signs of chronic passive congestion are manifested in all 

urcaiis. 

n „7 *. e follo ' vin S discussion, an attempt is made to explain some of the 

A nerr dl * ng S ' Bm and sy ™P* oms u P on the basis of the disturbed physiology 
A percentage occurrence is stated in each instance, the incidence being drawn 

“ 3 “ ° £ the 68 ““ -11 described in theleSu” 

a asss •sstas 

sus (vide Inis instants ^ duCtUS arteri °- 

as double (both systl^^ 

two phases. White 61 +w u- , between the 

“ * double murmur, but that 

tmuous m character. This was true in one of the cases 73 7f , COn ‘ 
Charity Hospital. At first only a murmur in the systolic phase of h 7 
-as heard. Later a diastolic murmur was also Lard ^ p^d 
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auscultation, it was finally determined that the murmur was continuous 
throughout the cardiac cycle and no differentiation between the phases could 
be made. Considering these two instances it is highly probable that many 
of the reports in the literature were actually of a similar circumstance. 

In 13 instances (23 per cent) the murmur was described as S 3 r stolic only. 
In one case, there was no murmur heard in the pulmonic area. In the 
remaining 12 of the 68 cases, either this factor was not mentioned, or the 
patient died before an examination could be made. 

In explaining the continuous murmur heard in this condition Thurman, 55 
as early as 1840, stated that as a consequence of the superior force exerted 
by the left ventricle, the stream of arterial blood is propelled through the 
aneurysmal orifice with a stronger propagation than that which the blood 
undergoes during the weaker and more feeble diastole. In addition the 
elastic reaction of the arterial system is in play during the diastolic period of 
the heart and thus the murmur is continued during the phase. 

Another factor substantiating the expectant 'probability of a continuous 
murmur is the greater pressure in the aorta than that in the pulmonary 
artery. This continuous drive without the possibility of back current G ’ ls ’ 32 
produces a veine flude within the pulmonary artery. The eddies are related 
to the sudden fall in the pressure as the blood passes from one vessel to the 
other. “These whirling eddies,” he states, “are composed of alternating 
currents of blood under high and low pressure, which set the walls of the 
vessels as well as the edges of the opening into vibration producing thereby 
the characteristic thrill and bruit.” The above explanation would tend to 
account for the sudden crescendo and slow decrescendo nature of the murmur. 
With the increased vigor of contraction (during systole of the heart) the 
murmur is heard at its loudest; with the relaxation of the ventricle the force 
is diminished; but although the pressure within the aorta per-se drops during 
the diastole, it remains greater than that in the pulmonary artery, and there- 
fore blood continues to be shunted into the latter with a diminishing velocity, 
thus setting up fewer and weaker eddies and consequently producing a pro- 
portional decrease in the intensity of the murmur. The sound, therefore, 
continues through diastole in a constant "down-hill manner.” Burwell, 
Eppinger, and Gross 5 stated with regard to the continuous murmur that 
“Dynamic effects of such magnitude may be expected to produce physical 
signs. When a large volume of blood passes from a high pressure area to 
a low pressure area without going through the capillaries, as occurs in the 
placenta and large arterio-venous aneurysms, murmurs and thrills are 
produced. In these conditions, as in patients with patent ductus arteriosus, 
the characteristic murmur is a continuous one with systolic accentuation.” 
The fact that a continuous murmur is not always present is attributed by 
Lamplough 28 to three factors: (1) disease of the aortic wall, interfering 
with the elasticity of the vessel, (2) presence of a large amount of blood clot 
in the aneurysmal sac, and .(3) excessive regurgitation through the cardiac 
aortic orifice in diseased valves, lowering the pressure in the artery beyond. 
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Taylor 54 states that the murmur depends on the blood pressure about the 
aneurysmal orifice. An increase in the size of the pulmonary artery may 
lessen the pressure in this vessel, whereas narrowing of the aorta may in- 
crease it here. Taylor assumes that the pressure within an aneurysm is 
proportionally lower than within its vessels. This lowering of pressures 
might account for the double murmur heard. 

In 13 instances there was only a systolic murmur. This cannot be satis- 
factorily explained. It might be conjectured that there is a functional 
opening between the aorta and pulmonary artery only during systole, in- 
fluenced perhaps by a large clot in the aneurysmal sac or a peculiar type of 
teai. Still further Lam'plough ~ 8 in 1897 stated that a simple opening be- 
tween the aorta and a venous trunk without an aneurysm probably would not 
produce a murmur. 


Thr{lL A thrili was present in 44 of the 68 patients and was described 
as a purring, harsh, or an intense tremor. It was systolic alone in 16 of these 
(36 per cent), continuous in nine (21 per cent), and systolic and diastolic in 
three (7 per cent). In 11 instances (25 per cent) a thrill was present but the 
phase of the cardiac cycle in which it occurred \vas not described. In five 
cases (11 per cent) it was stated that no thrill was observed. In the remain- 
ing 24 instances no mention was made of a thrill. 


Holman * in his monograph on arteriovenous aneurysm has explained the 
t will upon the same basis as that mentioned above in connection with the 
murmur, i.e., the setting into vibration of the vessel walls as well as the edges 
o tie aneurysmal orifice by the eddies produced at the region of the rent 
between the aorta and the pulmonary artery. 

The Immediate Fall in Blood Pressure and the Ensuing Collapsing Pulse. 
the onset of the fistulous communication between the two vessels the 
ood pressure, among other factors, undergoes a marked change in its char- 

dronsto^nT 11 ^ StatCS SySt ° Uc as weI1 as the diastolic pressure 
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its markedly lower fistulous resistance.” This condition, he continues, is 
similar to blood loss from excessive hemorrhage, except that here the bleeding 
is into the pulmonary artery. 

It appears logical to assume that the degree of fall in the blood pressure 
depends upon two factors: (1) the size of the fistula, and (2) the amount of 
blood passing through the new orifice from the aortic to the pulmonary 
channel. Naturally, the latter is directly proportional to the former. Sud- 
den, severe laceration resulting in a large opening will increase both factors 
so that the blood pressure within the arterial (aortic) stream will be markedly 
decreased; whereas in slow erosion with a resulting small communication a 
slight fall would ensue. It likewise seems logical to assume that the in- 
creased amount of blood being shunted will raise the pressure in the pul- 
monary system of vessels, and this plus the fact that an equal amount of 
venous blood will be retarded in the right ventricle, will result in decompen- 
sation and evidence of congestive failure. With a sudden shunting of blood 
the hemodynamics favoring a marked drop in systemic blood pressure may 
reach shock levels before readjustment can come into play. 

To overcome this fall in blood pressure there occurs a gradual degree of 
compensation which may appear at once or after a short intervening period. 
This compensation is brought about by an increase in vigor of cardiac con- 
tractions as well as an increased cardiac rate, and by an increase in the total 
blood volume. 21 Due to these combined factors the systolic pressure begins 
to rise and reaches the level of its former height or may progress higher. 2B 
The diastolic pressure remains at a low level and does not rise, or if it does, 
only slightly and to a negligible degree in comparison to the systolic. In 
several experiments with artificial fistulae Holman 1 found that in every case 
of patent ductus arteriosus the diastolic pressure remained permanently 
lowered, whereas the systolic pressure was eventually restored to a normal 
degree. 

As regards the increase in total blood volume, Holman has stated that 
“The larger the fistula the greater will be the volume of blood flowing 
through the fistula. Necessarily, the compensatory changes to neutralize this 
loss of blood to the rest of the body must be proportional to the amount of 
blood so diverted, and one is justified in assuming that the increase in total 
volume of blood is equal to the amount of blood short circuited through the 
fistula.” 

The ensuing wide variance in the systolic and diastolic pressures after 
the above compensatory mechanisms have occurred, results in a high pulse 
pressure in the arterial stream which at the periphery produces the hydro- 
dynamic phenomena found in aortic regurgitation such as water hammer or 
collapsing pulse, Duroziez’s sign, increased venous pressure, capillary pulsa- 
tion, and increased cardiac rate. With this also is the Hill and Rowlands 
sign (a large difference in blood pressure in arm and leg). 11 This latter was 
particularly noticeable in one of Porter’s cases in which the blood pressure 
was 105 mm. Hg systolic and 30 mm. diastolic in the arm, over 140 mm. 
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systolic and 35 mm. diastolic in the leg. In one instance at Charity Hospital 
(Case 2) a difference of only 122 mm. systolic and 40 mm. diastolic in the 
right arm and 145 mm. systolic and 60 mm. diastolic in the right leg was 
observed. 

The pulse was described as collapsing, large, or jerking — all probably 
referring to the typical pulse as described by Corrigan — in 59 per cent of 
cases in which the pulse was reported. There was a definite statement that 
no collapsing pulse was observed in two of the patients (4 per cent). In the 
remaining reports, the pulse was described variously as irregular, rapid, or 
feeble. 


Pallor and Cyanosis. In the majority of cases reported in the literature 
a mention was made of the lividity or cyanosis of the patient, usually in con- 
nection with the face, lips, mucous membranes, or finger tips. This factor 
was conspicuous in 27 instances (66 per cent). A pale face with lividity of 
the bps was noticed in five (12 per cent). Marked pallor was noted in six 
instances (15 per cent). Jaundice of the face, sclera, and mucous mem- 
branes was mentioned as an outstanding sign in two cases. It was stated in 
one instance that no change was observed. In the remaining 27 cases no 
mention of the appearance of the patient was made. 

The explanation of the pallor in approximately 15 per cent of cases is 
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increased total volume, and increased cardiac output. Holman 21 likewise 
states that “when the flow is directed from aorta to pulmonary artery, a con- 
siderable volume of aerated blood is deflected from the systemic circulation, 
the effect of such deflection manifesting itself in a marked pallor of the skin.” 
The net result, therefore, is pallor from an insufficient supply of aerated 
blood. 

Since in the patent ductus, as would be the case in a communication 
through a ruptured aneurysm of the transverse and descending aorta, the 
deflection occurs distally to the subclavians and carotids, the pallor would 
be of the lower extremities primarily. If, however, the shunt occurred from 
the ascending or transverse aorta to the pulmonary artery proximal to the 
branching of the subclavian or carotids from the aorta, there would be a 
deficiency of blood reaching all parts. The site of the aneurysm in 85 per 
cent of cases was of the ascending aorta. The above argument would indi- 
cate that these should show a diffuse pallor. However, only 15 per cent of 
all reported cases had this as a prominent sign. 

The explanation of the cyanosis (66 per cent of cases ) may be upon the 
basis of two factors: (1) Pulmonary edema, and (2) sudden decompensation 
of the heart. In the former consideration one may postulate that the in- 
creased burden thrown upon the pulmonary circulation by the shunting of 
blood under high pressure from the aortic stream and this load added to that 
already emerging from the right ventricle, would so congest the pulmonary 
circuit that insufficient oxygenation would result. A picture of pulmonary 
edema simulating backward failure would appear. Eppinger, Burwell and 
Gross 12 state that pulmonary congestion is a constant finding in patients 
with patent ductus. As mentioned above, Burwell et al . 5 ' 12 showed clinically 
and experimentally that approximately 45 to 7 5 per cent of the blood emerg- 
ing from the left ventricle was thrown into the pulmonary circulation through 
the patent ductus arteriosus or through experimental fistulae. 

As Holman 21 states with regard to the interventricular septum defect, 
the “congestion has the appearance of so-called passive congestion, but it 
is evident that in these cases it followed not a passive but an active state of 
the circulation.” This of course applies to the condition under discussion 
as well. This excessive burden added to that already present in the circuit 
would be more than that with which the left heart could cope at once and the 
edema would increase. Concomitantly the shunting blood would cause some 
dilatation of the pulmonary artery and quite probably some involvement of 
the pulmonary valves. Holman in his cases found the pulmonary artery to 
be dilated invariably. With this valvular involvement, a regurgitation of 
blood into the right ventricle results. Later right ventricular congestive fail- 
ure may ensue. Holman states that in the patent ductus a dilated left heart 
is also characteristic. With the resulting cardiac decompensation cyanosis is 
the end result. 

The possibility of a retrograde flow of Unoxygenated blood from the 
pulmonary artery into the aerated aortic circulation is not to be overlooked 
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as a cause of the cyanosis. Unless some factor comes into play to lower the 
pressure within the aorta or increase that within the pulmonary artery, there 
is sufficient drive within the former vessel to make this hardly a factor in the 
production of cyanosis. Holman 21 does, however, postulate such a factor 
in the patent ductus arteriosus upon substantial evidence of case records and 
experiments. He believes that such a retrograde flow is not only possible but 
a fact in those instances in which there is some hypertrophy of the right 
ventricle. This hypertrophy, he states, so increases the pressure within the 
pulmonic circuit that it rises above that within the aorta. With such circum- 
stances existing the flow of blood is then from the pulmonary arterv into the 
aorta, thus bringing about a state of affairs, which as he suggests should be 
termed more accurately a “venoarterial fistula” rather than an “arteriovenous 
fistula. Such mixing of unoxygenated blood with the peripheral circulation 
could obviously cause the cyanosis observed. 

Experiments by Levy and Blalock 31 and those by Eppinger et al ., 12 how- 
ever, have shown conclusively that the flow of blood in the patent ductus is 
from the aorta to the pulmonary artery and that there is no flow from the 
pulmonary artery into the aorta. These investigators have found that even 
m the. case of a fistulous connection between the two vessels in question, 
m which a powerful left ventricle is pumping large quantities of blood 
through the aperture into the pulmonary circuit, the pressure in the latter 
does not approach that within the aorta. As Eppinger et al . 12 state, “the 

obvious explanation is that the resistance in the lungs is much less than in the 
periphery.” 


Burwell et al. 1 ' do admit that one set of circumstances may exist that will 
so raise the pressure in the pulmonary artery as to exceed that in the aorta, 
this factor is back pressure resulting from some obstruction distal to the 
communication such as a failing left ventricle or some form of pulmonary 
isease. Above we have shown how the development of a failing left ven- 
tricle may proceed. We are not of the opinion that this is the causal agent of 
he cyanosis as evidenced in the patient with an aneurysm of the aorta run- 
turing into the pulmonary artery. 1 

Taylor has suggested that within an aneurysmal sac there is probablv 
a decrease ,n pressure in relation to the parts of the vessel proximal and 
■s a o the sac. If this be true, then there may exist some retrograde 
flow upon this basis. With the existence of an hypertrophied right ventricle 
(as suggested by Holman) in addition to the observations of Tavlor i e 
a proportional increase of pressure on one side with a proportional decrease 
on the other, such retrograde flow is possible and a cyanosis is explainable 
upon this basis. However, no work has been done along these lines to re 
fute or substantiate this hypothesis. S CS to re ~ 

Edema. In almost every instance there was edema usuallv W; • 
the lower extremities and gradually ascending to the scrotum g m 

region, abdomen, chest, face" and upper extremhies ^ 
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once or over a very short period of time (42 per cent). In the remaining 
cases in which edema was observed, it was limited to the lower extremities, 
face, or abdomen (table 4). As Thurman 55 stated as early as 1840, when 
a communication occurs between the aorta and the pulmonary artery ”the 
whole body is the seat of dropsical effusion” as compared with the lower body 
edema in an ai teriovenous aneurysm between the aorta and the inferior cava 
and an upper body edema in a case of communication between the superior 
vena cava and the aorta. 

Recent work as described by Porter 40 indicates that the direction of the 
blood flow into the pulmonary artery is important in the production of such 
light ventricular stress. If the communication is such that the -shunted 
stream enters in the direction of blood flow through the pulmonary artery, 
then we would anticipate fewer immediate symptoms of right heart failure. 
Pulmonary congestion with some cyanosis and dyspnea (q.v.) would be the 
salient feature. However, if the shunt is such that the stream hits the flow- 
ing pulmonary circuit at a right angle, there would occur a splitting of the 
entering stream so that almost an equal amount would go in both directions, 
i.e., into the pulmonary circuit away from and toward the right ventricle, 
thus producing an increase of load on the right ventricle. In the third pos- 
sibility, the blood flow may be directly toward the right ventricle which 
would at once overburden the right heart and possibly result in immediate 
decompensation. One must keep in mind also that, as a certain additional 
amount of blood enters the pulmonary artery, regardless of the direction of 
flow, the volume in the pulmonary circuit must increase, and the pulmonary 
vascular bed and right side of the heart must undergo the necessary volume 
changes to cope. with the additional volume of blood. Until the right ven- 
tricle fails, the increase in blood volume in the pulmonary circuit is taken 
care of by the pulmonary vascular bed. 12 

Dyspnea. Sixty-seven per cent of the patients reported had dyspnea 
without orthopnea. In 33 per cent orthopnea was a primary complaint. 
Those with dyspnea progressed rapidly to an orthopnea terminally. The 
explanation of this symptom is' set forth by Porter. 40 He attributes 
the increasing breathlessness to the Hering-Breuer reflex. As he implies, the 
fistulous communication between the two vessels increases the amount of 
blood in the pulmonary circuit and thus causes an engorgement of the pul- 
monary vessels. Since the reflex is dependent upon changes in tension within 
the lung parenchyma, the added amount of inflowing blood produces the 
necessary stimulus, which results in dyspnea. One may also postulate that 
the congestion within the lungs interferes with oxygenation so that the 
respiratory center is stimulated. However the Hering-Breuer reflex appears 
to be the more important. When congestive heart failure sets in, other 
factors said to cause dyspnea come into play. 

Cough and Expectoration. There was present a cough in 93 per cent of 
cases but with hemoptysis in only 33 per cent. This is explainable upon the 
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basis of engorgement and congestion of the lungs as well as possible pressure 
by the aneurysm upon the recurrent laryngeal nerve and bronchi. 

Roentgenography. Roentgenographic studies were mentioned in only 13 


reports, all recent. The aortic knob was enlarged in 10 patients, whereas 
in three no noticeable change was observed. The usual picture is that of an 
aneurysmal sac of varying size extending to the left of the sternum. There 
is usually an associated dilatation of the pulmonary conus. This latter state 
was present in eight of the 13 reported cases. In the other five, no mention 
was made of the nature of the conus. In 10 instances, the heart was en- 
larged, varying from “slight enlargement” to “enlargement in all directions.” 
In most instances the heart was diffi usely enlarged. This was true in the two 
patients seen at Charity Hospital. In these two patients fluoroscopic ex- 
amination showed increased pulsations of the pulmonary vessel and pulmo- 
nary conus. Diodrast studies in one patient showed the fistula and enlarged 
pulmonary conus and vessels. These latter two types of roentgenographic 
observations proved to be of great value in the detection of the fistula. 


Electrocardiography. Electrocardiographic studies were reported in six 
cases. They were non-specific and showed no points of similarity. In one 
of Porter’s 40 patients, there was a right axis deviation, due probably to 
right ventricular strain resulting from over burdening of that chamber. 
There was left axis deviation in another of his patients. Mallory 33 reported 
a low take-off of the ST segment in Leads I and IV and an elevation of the 
ST segment in Lead III. There was also some inversion of Tj, To, and Ta. 
No axis deviation was noted. In one patient (Number 1) at Charity Hos- 
pital there was evidence of low T-wave in Leads I and II, and a low and 
notched T m Lead IVF. There was beginning right axis deviation with a 
depression of the ST 2 and ST 3 (possibly due to digitalis). In two of 
oi ter s cases and m one at Charity Hospital, there was evidence of sinus 
tachycardia. In the other patient at Charity Hospital the electrocardiogram 
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varicose orifice. When the varicose aneurysm is between the aorta and the 
inferior vena cava, the legs, scrotum, and lower half of the body; when 
between the ascending aorta and superior vena cava the arms, face and the 
upper half of the body; and when between the ascending aorta and one of the 
right or left cavities of the heart or pulmonary artery , the whole body is the 
seat of dropsical effusion. 

“2.) Livor of the face particularly, but, likewise in a less degree of all 
such portions of the body as are below the varicose opening. 

“3.) A distended and even varicose condition of the subcutaneous veins 
distal to the orifice. 

“4.) Dyspnea, often amounting to orthopnea, and terminating in apnea. 

“5.) Cough with expectoration, especially if the sputa be bloody. 

“6.) Remarkable jerking and in some cases very feeble pulse. 

“7.) Emaciation, debility, loss of muscular power, deficient animal heat, 
and sensorial disturbances, may be looked upon as somewhat less frequent 
than certain signs. 

“8.) Physical signs: A superficial, harsh murmur and peculiarly intense 
sawing or blowing sound, accompanied by an equally marked and purring 
tremor, heard over the varicose orifice and in the current circulation beyond 
it; this sound is continuous, but is loudest during systole, less loud during 
diastole, and still less so during the interval.” r,r ’ 

In 1839 Hope 22 in his classic, "Diseases of the Heart,” set forth certain 
signs which he considered to be pathognomonic: 

«1.) A very loud, superficial, sawing murmur prolonged continuously 
over the first and second sounds (probably weaker during the period of re- 
pose) and loudest along the tract of the pulmonary artery. 

“2.) A purring tremor in the pulmonary artery, in the interspaces be- 
tween the second and third ribs. 

“3.) Second sound weakened at the clavicles. 

"General signs: 

"1.) Jerking pulse. 2.) Great, rapid, and universal dropsy. 3). A 
livid venous tint. 4.) The circumstances of the symptoms having followed 
an effort.” 22 

Pepper and Griffith 38 in 1890, commenting on varicose aneurysms of the 
thorax, set forth diagnostic criteria which conform closely to those men- 
tioned by the above observers. 

Clarke 7 in 1900 upon the basis of three cases added palpitation im- 
mediately following the onset of symptoms as an important complaint. He 
mentioned the possibility of an enlarged heart, especially the right ven- 
tricle, and also observed that the pulse, although usually of the Corrigan 
type, did not necessarily conform to this. In his patients there was a cer- 
tain amount of euphoria. He was impressed by the oliguria present and 
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mentions this as an important diagnostic finding. This has been observed in 
only three of the cases in the literature. ' 

Hill and Rowlands 11 in 1922 showed that there was a difference in the 
blood pressure in aortic regurgitation between the arms and legs (the latter 
being greater than the former). In 1923 Lewis and Drury 32 showed 
clinically that in arteriovenous . aneurysms there was likewise present the 
Hill-Rowlands’ sign together with other manifestations of aortic regurgita- 
tion: lowered diastolic pressure, waterhammer pulse, capillary pulsation, 
increased cardiac rate, etc. (The hydrodynamic phenomenon of aortic 
regurgitation.) 

A personal communication from William Porter 40 indicates that he 
recently has had three cases, two of which he has diagnosed ante mortem and 
upon these cases he has constructed a clinical syndrome. This syndrome 
conforms essentially to the fundamentals set forth by Hope and Thurman 
100 years ago. 


Course. That such a communication between the aorta and the pul- 
monary artery is perfectly compatible with life (for a certain length of time 
at least) is understandable, when one considers that the relationship only sets 
up an “arterio-arterial” aneurysm in which the pressure upon the arterial side 
is sufficient to prevent any regurgitation of the reduced hemoglobin into the 
aoitic circuit. Although Holman 21 believes that there is a possibility of 
such a retrograde flow of blood from the pulmonary artery into the aorta 
in the condition of patent ductus arteriosus, the recent experimental work 
of Levy and Blalock 31 and of Eppinger et al. c - 12 has proved conclusively 
t lat this does not occur and that the flow is always from the aorta into the 

pulmonary artery. Rupture of an aneurysm under any other circumstances 
results m early death. 
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blood flow to the periphery.” On the other hand one might assume that the 
increased output of the left ventricle in the case of ruptured aneurysm might 
only serve to increase the pulmonary congestion. 

Clinical Picture. Characteristically, when the vessel walls break through, 
whether suddenly or through thinning and erosion, there is subjectively ob- 
served a severe pain in the left chest, with radiation to the interscapular region, 
head, neck, or epigastrium ; a certain degree of constriction or tightness is felt 
within the chest, or a sense of something giving away in the precordial area. 
Usually this pain or constriction follows some physical exertion or frequently 
some illness of long duration. The characteristic picture is that of sudden 
onset with severe precordial pain and dyspnea following some strain as lifting 
a heavy load, vomiting, or paroxysms of coughing. 

Rapid and progressive edema next follows, frequently beginning in the 
lower extremities or upper extremities and progressing until the whole body 


is the “seat of dropsical effusion.” 

When the patient is seen, the first impression is that of congestive 
failure with marked dyspnea, anxious facies, cyanosis, edema of limited areas 
or complete anasarca. There may he a state of euphoria as reported in three 
cases. There may he oliguria. Pallor may be present instead of cyanosis 
hut when the former occurs it is usually limited to the upper extremities and 
face. The extremities are frequently cold to touch and the patient will be 
shaken by paroxysms of coughing with expectoration or hemoptysis. He 
may complain of severe degrees of palpitation. 

Physical examination reveals an acutely ill patient who is exerting eveiy 
effort to breathe. The lips, face and extremities are extremely pale or cya- 
notic There is a progressive edema of the extremities and trunk whici 
within a few days or hours may attain the proportions of complete anasarca. 
Palpation of the chest will reveal a purring or intense thrifl, systolic or 
diastolic or both, to the left of the sternum in the second or third left inter- 
spaces in the region of the pulmonary area. Percussion will give all indica- 
tions of a mass beneath or to the left of the sternum with an increase in 
cardiac dullness to the right. Upon auscultation a loud, humming, machine- 
like murmur is heard in the region left of the sternum extending from h 
second to the third interspaces and being continuous throughout the cardiac 
cycle. It is crescendo-decrescendo in chaiacter. _ . 

The hydrodynamic phenomenon of aortic regurgitation is manifest with 
its collapsing or Corrigan type of pulse, Duroziez’s sign, capillary pulsation, 

increased cardiac rate, etc. <• 

Roentgen-ray will reveal the presence of aneurysm of the aorta and m 
addition, marked change in the configuration of the heart boundaries. The 
electrocardiogram will often show some axis deviation, a smus tachycardia, 


and some change in the T-wave. , 

Clinically, the course will continue as mentioned above along lines depend- 
ing upon size of the aperture, the type of rupture, and the amount o oo 
passing through the orifice. The edema may subside as compensation ensues, 



SYNDROME OF RUPTURE OF AORTIC ANEURYSM 


315 


but eventually it will again become progressive until anasarca is predominant. 
Cough and expectoration will increase and hemoptysis, if not already present, 
will soon appear as congestion in the lungs becomes more prominent. Even- 
tually all symptoms become more manifest until death terminates the picture 
in complete circulatory collapse. 

The Syndrome 

The criteria for the syndrome may be summarized as follows: From the 
tables as given above, and from the incidence of occurrence of the major and 
outstanding symptoms as presented in 81 cases recorded in the literature, 
and two cases observed at Charity Hospital the principal diagnostic criteria 
have, been drawn. With these factors at hand, a syndrome has been com- 
piled which is composed of the following essential points : 

History: Sudden onset with severe stabbing pain or a sense of oppression 
in the precordial area with or without radiation, usually following physical 
exertion, and succeeded by marked and increasing dyspnea. 

Subjective Signs: (1) Marked and increasing shortness of breath. (2) 
Progressive swelling of the lower extremities and trunk: (3) Rasping cough 
with expectoration or hemoptysis. (4) Bluish discoloration of the face and 
extremities. Pallor may be the alternative. 

Objective Signs: (1) An intense thrill in the second to third left inter- 
space occurring during systole or continuance throughout the cardiac cycle. 
(2) Humming "machine-like” murmur, heard best to the left of the sternum 
in the second or third interspaces, continuous throughout the systolic and 
diastolic phase and crescendo-decrescendo in character, being more intense 
during systole. (This murmur resembles that heard in a patent ductus 
Botalli.) (3) Evidence of aneurysm of the aorta. (4) Marked and increas- 
ing dyspnea usually reaching the extent of orthopnea. (5) Cyanosis of the 
lips, face, or extremities, or marked pallor of the same areas. (6) Edema of 
the lower extremities and trunk progressing to anasarca. (7) The hemo- 
dynamic phenomena of aortic regurgitation (Corrigan’s pulse, increased 
cardiac rate, capillary pulsation, Duroziez’s sign, etc.). (8) Roentgeno- 
graphic evidence of aneurysmal dilatation of the aorta, prominent and en- 
larged pulmonary conus, and probable enlargement of the heart. (9) 
Electrocardiographic indications of a non-specific character but usually in- 
dicative of a sinus tachycardia, right axis deviation, and lowering, inversion, 
or diaphasicity of the T- waves in the standard and precordial (IVF) leads! 

lese findings become even more significant if the patient had been studied 
previously and was known to have been free of the cardiovascular phenomena 
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been treated in 1932 for a gonococcal salpingitis at which time no symptoms referable 
to the thorax were noticed. 

Her complaint on entry was sudden onset of pain two months before in the left 
chest beginning in the precordial area and radiating down into the left flank. This 
pain was recurring and intermittent, being precipitated by exertion, as climbing 
stairs, and lasting 15 minutes. The pain w.as described as sharp, and stabbing. Soon 



Fig 1 Case 1 . Roentgen-ray shows passive congestion of the lung fields. The heart is 
diffusely enlarged. Large aneurysm is present on the arch of the aorta. 

after the onset of pain, the patient noticed palpitation and dyspnea which were in- 
creased by exertion, and some edema of the lower extremities. Three weeks before 
ascites had been observed. She had been unable to “hold anything on her stomach" 
since onset, and had vomited excessively. There was some weakness in the epigas- 
trium and a precordial fullness. A “cold” and cough developed about the time of the 
onset and appeared to have initiated the first attack. The cough was productive of 
blood upon one occasion. All these symptoms had progressed since onset. 
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Examination upon entry revealed a well developed, negro female about 40 years 
of age who did not appear acutely ill but was propped up in bed in order to breathe. 
The examination was essentially negative except for pale conjunctivae and the findings 
in the chest. Over the lung fields moist inspiratory and expiratory rales were heard 
with some diminution of the intensity of breath sounds at posterior bases. The 
heart was enlarged; the apex beat was felt in tbe anterior axillary line in the seventh 
interspace. A diffuse pulsation with a marked thrill was felt over the precordial area, 
especially intense in the second and third left interspaces. A systolic murmur was 
heard at all valve areas especially loud at the pulmonic area. The pulmonic second 
sound was greater than the aortic second. These sounds were transmitted throughout 
the thorax both anteriorly and posteriorly. 1 lie murmur at the pulmonic area was 
described as harsh and loud. The abdomen was moderately distended but no shifting 
dullness was elicited. The liver was palpable on the right to a level slightly below 
the umbilicus. There was some tenderness in this area to deep palpation. The blood 
pressure was 144 mm. Hg systolic and 40 mm. diastolic and tbe pulse 80 per minute 
The pulse was described as “pistol shot” in character. 

Course in Hospital: Two days after admission, there was observed a diastolic pul- 
monary murmur in addition to the systolic murmur. It was described as long and 
low pitched. I here was no enlargement of cardiac dullness. Post sacral and lower 
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which \'s °, ver dle . Pulmonic valve area, showing a murmur 

h continuous throughout the cardiac cycle with systolic accentuation. 

The Wassermann'test ”° ted tllere was some evidence of fluid in the abdomen, 
considerable passive congestbn" eld P ° Sltlve ' Roentgenogram of the chest revealed 
arch of the aorta TTnnrf i’ • ai ^ ement tbe heart, and an aneurysm of the 
at theplSJ^reTo^dTr ** **** murmurs 

interspaces, extending through both nl a cont ’ nuo . us 5mm m the second and third left 
A harsh systolic and dbstolfc ! 1 “ T* ^ erescendo-decrescendo in nature, 
revealed right and left ventricular enln'^ ap6X ' Fluorosco Py at that time 

and pulmonary artery with marked nnk?tf eme fn W1 , th r Pr ° minenCe ° f the aortic knoh 

artery. Some compression of the ‘ lon 0 t le left mam branch of the pulmonary 
indicated that an aneurysm of the^ef? 0 "^ WaS P ostu,ated - Fluoroscopv 

August 18, 1941 “diodrast” injection! pulm . onar >' branch might be present. On 
ment of the pulmonary artery Venom T”* d ° ne ’ , ? les . e showed marked enlarge- 
and circulation time farm J’t Venous Pressure at this tune was 210 mm. of water 
edema improved under digital iT 8 ’ 1 ^! W f S 3 -° seconds - Th e patient’s symptoms and 
intestinal disturbances they were i P ! T' . lodl . tIe thera Py> but, due to gastro- 
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A month after admission, the pitting edema of the ankles with some ascites was 
again noted, and two days later a puffiness of the face developed. Venous pressure 
was 280 on October 1, 1941. From that date on, the patient’s condition steadily de- 
clined with increasing dropsy, dyspnea, frequent watery stools, and increased signs 
of failure. This progressed to termination on October 27, 1941 with signs of general 
cardiac failure. 

The electrocardiogram showed low T-waves in all leads with a slightly diphasic 
T-wave in Lead IVF. The rate was 120 per minute. On August 7, 1941 a noticeable 
depression in the ST segments in Leads II and III was observed, which was probably 
due to digitalis. The T-wave in Lead IVF was low and notched. At this time, 
sound records were taken which showed a systolic murmur loudest at the pulmonic 
area with a probable soft dimuendo diastolic murmur in the same area. 


STANDARD LEADS 


PRECORDIAL LEADS 


II 


III 



IVF 



CF 


CF 


Fir ^ Case 1 Electrocardiographic tracings show a sinus tachycardia (rate 120 per 
minute), a depression of the ST segments in Leads II and III (probably due to digitalis), 
and a low and notched T-wave in Lead I \ F. 

Laboratory • Red blood cells on admission were 5.4 million, and white blood cells 
8000 which decreased to 5.1 million and 3000 respectively August 30. _ Specific gravity 
of the urine remained between 1.017 and 1.025 with albumin ranging from 1 to 4 
plus Many white blood cells and casts were found in the urine. The urea nitrogen 
varied from 21 to 44 mg. per 100 c.c. of plasma. The clinical diagnosis was com- 
munication between an aortic aneurysm and the pulmonary artery. 

The findings at autopsy performed by Dr. Wm. H. Hams of the Depaitment 
of Pathology at Tulane University and Charity Hospital, were as follows : A colored 
female weighing 115 pounds who showed marked edema of the extremities and over 
the sacral area. There was some jaundice of the sclerae, conjunctivae, and mucous 
membranes. Both pericardial and peritoneal cavities contained a large amount ol 
fluid. The heart was enlarged, being more so in the right auricle and right ventricle. 
The pulmonary artery was markedly dilated at its point of origin from the right 
ventricle. The right and left branches of the pulmonary artery were also dilated. 

A large saccular aneurysm was found on the transverse portion of the aorta m 
the region of the origin of the left subclavian artery. This sac was in communication 
with the left main branch of the pulmonary artery through an elliptical opening 
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measuring 6 mm. in dimmer 

of the main pulmonary artery. I tie edges 

rounded. . c „ -n u p f Rc C vissecl by Dr. Schattcnburg and Dr. 

The detailed pathologic findings will be discussed uy 



Fig. 4. Case 2. Roentgen-ray showing marked enlargement of the heart with enlarge- 
ment of the upper mediastinal shadow. A large saccular aneurysm of the aorta is present. 
There is some congestion of the lung fields. 


plaint was chronic cough of three months’ duration, and dyspnea, orthopnea, and ex- 
pectoration of five days’ duration. The patient stated that he had been perfectly 
well until three months previously when he began to have a non-productive cough 
which continued without any other symptoms until five days before admission when 
he was riding on a bus and suddenly felt a “snap” in his chest. Associated with this 
was an acute pain under the left shoulder and marked increasing dyspnea to orthopnea. 
His cough became productive and on the day of admission he noted that his sputum 
was blood-tinged. When he entered the hospital, he was in frank heart failure. 
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The review of systems was essentially negative. There was a history of a 
weight loss of 18 pounds in the past month, and of occasional dizzy spells with “spots 
before the eyes" during this same interval. His past history revealed a “double 
pneumonia” 18 years before and a positive syphilitic history 10 years prior to ad- 
mission. The syphilis had been inadequately treated. 

Physical examination at the time of admission revealed a well developed, fairly 
well nourished colored male who showed evidence of severe orthopnea. The blood 
pressure was 124 mm. Hg systolic and 40 mm. diastolic in the left arm, 122 mm, sys- 
tolic and 40 mm. diastolic in the right arm and 145 mm. systolic and 60 mm. diastolic in 
the right leg. There was a cough which was productive of a frothy, purulent, blood 
tinged sputum. Slight cyanosis of the lips and mucous membranes was observed. In- 
spection of the chest revealed rapid respiration with a slight lag of the left hemithorax. 

STANDARD LEADS PRECORDIAL LEADS 



Fig 5 Case 2. The electrocardiogram is essentially normal. There 
tachycardia of 122 per minute and a slight slurring of the QRS complexes 


is a sinus 
in all leads. 


The apex beat could not be distinguished but a pulsating mass was observed m the 
suprasternal notch. There was a palpable thrill over the whole precordial area but 
more pronounced in the second left interspace and in the region of the pulmonary valve. 
This thrill could be felt throughout the cardiac cycle, being accentuated with systole. 
Percussion of the thorax showed a slight increase in cardiac dullness to the right and 
in the region of the pulmonary conus and left auricle. Auscultation revealed areas of 
vesicular breathing with many rales in the upper lobes, especially prominent in le 
right upper lobe. Inspiratory and expiratory wheezes, were heard at the bases. v er 
the pulmonic valve area, a continuous humming machine-like murmur, not un i re a 
heard in a patent ductus arteriosus, was detected. This murmur was accentuated 
during systole of the heart. This murmur was transmitted over the whole pre- 
cordium and up into the neck vessels. No other murmurs were heard at the other 
valve areas. The radial pulse was rapid, regular, and of the Corrigan type. . The 
remainder of the physical examination was essentially negative, except for a slightly 
palpable liver. No ascites or edema of the extremities was observed. 
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Course: The patient did not respond to measures instituted such as morphine, 
digitalis, continuous nasal oxygen, etc., but grew steadily worse. He died on January 
3, 1942, twelve hours after admission to the hospital. 

The electrocardiogram, taken at the time of entry, was normal. There was a 
sinus tachycardia of 122 per minute and a slight slurring of the QRS complexes in all 
leads. 

Roentgen-ray showed marked enlargement of the heart, with enlargement of 
the upper mediastinal shadows. There was evidence of a large saccular aneurysm of 
the aorta. There was some congestion of the lung fields. 

Laborato) y Data: The circulation time was 25 seconds on the day of admission, 
and the venous pressure was 260 mm. of water. There was no anemia and the sedi- 
mentation rate was normal. 

The clinical diagnosis was: Aortic syphilitic aneurvsm with rupture into the pul- 
monary artery. ' 1 


Autopsy Findings: The findings at autopsy performed by Dr. Philip Pizzalatto 
of Charity Hospital were as follows: The body was that of a colored male weighing 
approximately 150 pounds. There was no edema of any part of the body 'The perp 
cardial cavity was obliterated by firm adhesions. The peritoneal and pleural cavities 
contained no excessive fluid. There was enlargement of the liver, the organ ex- 
tending 6 cm. below the costal margin. There was marked cardiac dilatation of both 
sides of the heart Approximately 3 cm. above the aortic valves on the ascendin- 
aorta tkere was a large saccular aneurysm, 6 cm. by 3 cm. in size. This aneurysm 
was filled with a laminated clot. At the inferior angle of the clot, a small aperture 
( cm. by 2 mm. in diameter) with ragged, uneven edges was found opening into the 

r, ry , JUS , t at the POint 0f b5furcatio »- The aneurysm had fompleteW 
obliterated the left pulmonary artery. The right pulmonary artery was quite dilated 
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1. ihe incidence of rupture of an aortic aneurysm into the pulmonary 
, 7 ,s unusually low when one considers the close anatomical relationship 

aorta Shift? T? ? f grat frec l uel,c r °t aneurysm of the thoracic 
O, , ■ . the flrst nhnical instance was reported in 1812 by Wells only 

This w I™" 110 "?' 1 j" tlK literature , including 11 museuli specimens 
faX ? ” X ,kera ‘ Ure as wdl as *e assumed infrequency of the 

the grX lesseU oXXn" X b3SiS ° f pil '- p0int communications between 
the aorta and tt * i b 1 on t le P art °f the pathologist when examining 
«y as asXd^rX ^ *° «,e the condition 

instances were obserfd a, th n “ X IT pe ™ d from 1911 * 1941 only two 
During this interval there , 5 ' Hos P ,tal of Louisiana at New Orleans. 

1393 XurysX of the al^ n^X 1 ' 15, WS2 ’ 667 ad ™“i°ns with 
which 110 run ure l into Z ^ 219 Were of the *oradc aorta in 

monary artery $ 1,?“ 

artery wa's afurTtely dXribXbf aJoX'? TT? 3 ” in ‘° ““ P ulmonar y 
1839. his conclusion beX based nX P S X DlSea ? eS of the Heart” in 
made over 100 years agXonfllw , ? case (Munro’s). His description 

understood today. closely to the concept of the condition as 

3- An analysis of the 81 cases occurring in the literature has been made in 
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an attempt to study the incidence of clinical manifestations which might 
serve as criteria for future recognition of the syndrome. The disturbed 
physiology which occurs in the condition of rupture of an aortic aneurysm 
into the pulmonary artery was also discussed. Some of the more important 
manifestations were : 

(1) In 56 cases a murmur was heard in the region of the pulmonic valve. 
It was a continuous, humming, machine-like murmur in 43 per cent of in- 
stances, resembling that heard in a patent ductus arteriosus. It was cre- 
scendo-decrescendo in character. 

(2) A thrill was present in 44 cases, being systolic in 36 per cent and 
continuous in 21 per cent. 

(3) Ihe presence of a Corrigan pulse as well as other hemodynamic 
phenomena of aortic insufficiency is due to the large shunt of blood from 
the systemic circulation into the pulmonary circuit. This deprives the 
peripheral circulation of a large part of its total volume. 

(4) Cyanosis was observed (extremities, lips, mucous membranes, or 
total cyanosis) in 78 per cent of instances. Marked pallor was present in 
15 per cent. 

(5) Edema was found to follow cardiac decompensation. 

(6) Roentgeno graphic studies were present in only 13 of the cases 
studied. There was observed enlargement of the aortic knob in 10; of the 
pulmonary conus in eight instances. The heart was enlarged in 10 of the 
13 instances. 

(7) The electrocardiographic findings recorded in six cases were non- 
specific in nature. However, right axis deviation or a normal electrical axis, 
sinus tachycardia, and some change in the T-waves were observed in the 
majority of reports. 

4. Upon the basis of critical analysis of the 81 cases reported in the 
literature and two instances occurring at the Charity Hospital, a syndrome of 
rupture of an aortic aneurysm into the pulmonary artery is formulated : 

History: Sudden onset with severe stabbing pain or a sense of oppression 
in the precordial area with or without radiation, usually following physical 
exertion, and succeeded by marked and increasing dyspnea. 

Subjective Signs: 

(1) Marked and increasing shortness of breath. (2) Progressive 
swelling of the lower extremities and trunk. (3) Rasping cough with ex- 
pectoration or hemoptysis. (4) Bluish discoloration of the face and ex- 
tremities. Pallor may be the alternative. 

Objective Signs: 

(1) An intense thrill in the second to third left interspace occurring 
during systole or continuous throughout the cardiac cycle. (2) Humming 
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“machine-like” murmur, heard best to the left of the sternum in the second 
or third interspaces, continuous throughout the systolic and diastolic phase 
and crescendo-decrescendo in character, being more intense during systole. 
(This murmur resembles that heard in a patent ductus Botalli.) (3) 
Evidence of aneurysm of the aorta. (4) Marked and increasing dyspnea 
usually reaching the extent of orthopnea. (5) Cyanosis of the lips, face, 
or extremities, or marked pallor of the same areas. (6) Edema of the lower 
extremities and trunk progressing to anasarca. (7) The hemodynamic 
phenomena of aortic regurgitation (Corrigan’s pulse, increased cardiac rate, 
capillary pulsation, Duroziez’s sign, etc.). (8) Roentgenographic evidence 
of aneurysmal dilatation of the aorta, prominent and enlarged pulmonary 
conus, and probable enlargement of the heart. (9) Electrocardiographic in- 
dications of a non-specific character but usually indicative of a sinus tachy- 
cardia, right axis deviation, and lowering, inversion, or diapliasicity of the 
T-waves in the standard and precordial (IVF) leads. These findings be- 
come even more significant if the patient had been studied previously and 
was known to have been free of the cardiovascular phenomena described 
above. 

5. Two cases of rupture of an aortic aneurysm into the pulmonary artery 
are added to the literature, one occurring in a 39 year old female who survived 
five months after rupture, and the other in a 40 year old male whose duration 
of life following rupture was six days. Both instances were recognized and 
diagnosed correctly prior to death. 
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TRAUMATIC HEART DISEASE: A CLINICAL STUDY 
OF 250 CASES OF NON-PENETRATING CHEST 
INJURIES AND THEIR RELATION TO 
CARDIAC DISABILITY * 

By I-I. Arenberg, M.D., New York, N. Y. 

Cardiac damage resulting from chest trauma has been known to occur 
ever since postmortem examinations became a part of medical investigation. 
Until recently, however, it was believed that most cases of cardiac damage 
were fatal, and that they occurred only in severe, penetrating chest injuries. 
In the past two decades, however, and particularly with the advent of electro- 
cardiography, numerous clinical and experimental studies have demonstrated 
that many cases of severe cardiac damage, including rupture of the heart, 
result from non-penetrating chest injuries, although the thoracic cage re- 
mains intact without as much as a fractured rib .' 1 ’ 4 ' s ’ 8| D ’ 13f 14 ’ 16 Thus, out 
of 152 cases of ruptured heart following non-penetrating injuries to the chest 
gathered by Bright and Beck 7 only 58 showed evidence of fractured ribs. 

These authors reported 23 authentic cases of cardiac contusion collected 
from the literature in which the cardiac injury did not result in immediate 
death. Experimentally, the same authors produced a variety of cardiac 
lesions in 25 dogs, five of which survived. They demonstrated numerous 
electrocardiographic changes not unlike those seen in man with various stages 
and degrees of myocardial damage. They state that most of these changes 
disappeared after a month or so whereas others persisted for a long time. 
Healing of the cardiac injury is the rule. They conclude from experimental 
and clinical observations that the vast majority of non-penetrating wounds 
of the heart are not recognized clinically and do not receive the correct 
diagnosis. 

Erik Warburg, 16 in reviewing 225 substantiated cases of non-penetrating 
injuries to the heart, met with a variety of arrhythmias, including auricular 
flutter and fibrillation, as well as transient and permanent heart block. He 
describes cases of traumatic coronary occlusion and traumatic angina pectoris. 

He states that the best evidence of myocardial damage in traumatic chest 
cases is electrocardiographic changes soon or immediately after the injury. 

Moritz and Atkins 12 produced myocardial contusions in 32 dogs by strik- 
ing the exposed hearts with a uniform force. They noted that, pathologi- 
cally, cardiac contusion is almost indistinguishable from non-traumatic myo- 
cardial infarction. 

Kissane, 10 in his correlated studies of experimental cardiac injuries in 19 
dogs, and of cardiac damage in 14 human beings, states that severe injury to 
the heart can take place in thoracic trauma without rib fracture. Electro- 

* Received for publication May 29, 1942. 
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cardiographically, T, ST and other changes may not appear for 24 to 48 
hours after the injury had taken place and they may be transient. Other 
electrocardiographic changes may remain from 12 to 18 months. 

Leinoff 11 presents 10 cases with electrocardiographic evidence of heart 
damage resulting from non-penetrating chest trauma. All survived. 

Anderson 1 states that cardiac damage from non-penetrating thoracic 
injuries may result in death from rupture of the heart or from ventricular 
fibrillation. 1 hose who survive may recover completely or may remain with 
symptoms of angina pectoris or of cardiac insufficiency which may eventually 
lead to congestive failure and death. There may, however, be immediate 
survival from the original chest injury, with the presence of symptoms re- 
ferable only to the contusion of the chest wall; then, a latent period of sev- 
eral days to months follows, and the concealed cardiac injury manifests it- 
self as an aneurysm or results in congestive failure at a later date. 

Barber cites symptomless cases of non-penetrating chest injuries that 
recovered from the original mild contusions and later died of other causes, 
and traumatic cardiac lesions were demonstrated post mortem. 

Thus, there is no doubt that many cases of myocardial contusion or 
damage to the heart in non-penetrating chest trauma are missed and not diag- 
nosed. Since physical signs of cardiac contusion or of myocardial damage 
are often absent if the pericardium is not involved, the condition is not recog- 
nized unless repeated electrocardiographic tracings are made. The symp- 
toms of pain, particularly on respiration, are usually ascribed to muscular con- 
tusion or to “traumatic pleurisy.” However, more definite symptoms of an 
anginal syndrome or of myocardial insufficiency may develop or become 
apparent later, after recovery from the initial chest trauma had taken place. 

n order to avoid failure in diagnosis of cardiac damage in cases of chest 
trauma and m order to. determine the frequency of such occurrence, it was 
T J\ C study a ll cases of non-penetrating chest injury admitted to this hos- 
P tal. t he study was made on ambulatory cases only. Every case or as 

of^n iniurv a to P tl SS ^ e t0 hlVeStigate at a § iven time > admitted with a history 
In addh on to a ™ ^ w ^ Carefully studied from the cardiac standpoint 
Snotram of t he 7 1 “ d J physical lamination, at least one roent. 

fdS?to e1 ^ 
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such as strapping of the chest aboard ship, and some who had also been ex- 
amined and treated in hospitals in different countries where the ship had 
stopped during the trip. On the other hand, there were some who at first had 
not considered the chest injury sufficiently disabling to merit medical atten- 
tion, but reported for treatment many weeks later, when symptoms persisted 
or had returned. The period of observation during this study varied in this 
group between four weeks and one year, or longer. 

The second group encountered consisted of longshoremen and seamen,' 
and Employees’ Compensation beneficiaries. Most of these came under ob- 
servation because they had complained of symptoms referable to the cardio- 
vascular system which they either connected with or attributed to a previous 
chest injury. Many of these were admitted at the request of the U. S. 
Employees’ Compensation Commission for purposes of diagnosis and opinion 
as to causal relationship between the previous trauma and the alleged subse- 
quent disability. The lapse of time between the injury in this group and the 
first observation varied between three and 18 months or more. The period 
of observation in this group varied between one or two examinations for 
purposes of diagnosis, to a follow-up as long as a year or more. 

In the first group, the initial examination was made on 286 patients. Of 
these, 72 failed to return for reexamination at the proper time, or did not re- 
port at all; and so they were dropped from the list. Of the remaining 214, 
five were females and 209 were males. The age extremes varied between 
18 and 76 years. In the second group, the first examination was made on 42 
individuals, six of whom failed to return for follow-up or further observa- 
tion, Of the remaining 36, all were males. The age extremes varied be-, 
tween 30 and 78 years. 

In 168 cases of the 250 studied in both groups, chest trauma resulted 
from a fall from various heights, from that of the ground level or in a bath 
tub to that of two stories. In 38 instances, thoracic trauma resulted from a 
falling or swinging object striking the trunk. In 28, injury followed crush- 
ing of the chest between objects or a fall plus a blow from a falling or sliding 
weight. In 1 1 cases chest injury resulted from a fist fight and in eight cases 
from an automobile accident. In 84 per cent of the cases, the injuries oc- 
curred on the job. In four instances from both groups injury to the chest 
occurred on two different occasions during the period of observation. 

The total number of fractured ribs in both groups was 321. There were 
two fractured scapulae among these. There was only one incident of first 
rib fracture and two cases of second rib fracture. Considering that this, 
study was carried out on ambulatory patients only, one would a priori con- 
clude that there were no seriously injured chest cases among them. Hence, 
the chances of cardiac injury among such patients should be slight. This 
assumption might be justified for the first group of 214 cases studied. In- 
deed among this group many had rather mild impacts with resulting injury 
to the chest wall and were discharged as recovered within a month or so. 
The chances of cardiac injury were, therefore, comparatively small as will be 
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Table I . 

Non-Penetrating Chest Injuries 


Age in Decades 
Group I 



10-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

Totals 

Number 

2 

16 

47 

68 

63 

17 

1 

214 

Number with rib 


4 

14 

27 

24 

6 

75 

fractures 







Group II 


Number 

Number with rib 
fractures 


1 

6 

2 

7 

5 

11 

6 

9 

6 

2 

2 

36 

21 

Totals 

2 

17 

53 . 

75 

74 

26 

3 

250 


noted subsequently. The second group, however, consisted mostly of more 
seriously injuied, many of whom had been hospitalized for a considerable 
period of time following the accident. Unfortunately, no serious cardiac 
study had been made during such period of hospitalization or soon after the 
accident in these cases, with the exception of three or four, and in only two 
instances were electrocardiographic tracings made prior to the beginning 
of this study. This testifies to the rarity of the occasion when an injured 
chest case might be considered to have also sustained a cardiac injury It is 
little wonder then, that Bright and Beck 7 state that the vast majority of cases 

of cardiac damage in non-penetrating chest trauma are not recognized and 
not diagnosed. 


Table II 

Time Interval between the Accident and the First Examination in This Study 

Group I — 214 Cases 


Number of 

3 Hours 
to 1 Week 

93 

1-2 

Weeks 

53 

2 3 3—4 

Weeks Weeks 

27 13 

4-6 

Weeks 

6-10 

Weeks 

Total 

Cases 

18 

10 

214 




Group II — 36 Cases 




Number of 


3 to 6 
Months 

16 

7 to 12 

Months 

13 to 18 4- 
Months 



Cases 


15 

5 


36 
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Among- the first group of the relatively mild, non-penetrating chest in- 
juries, 15 cases (about 7 per cent) of cardiac damage were encountered. 
Ihese were thought to be either directly due to the injury or aggravated by 
the injury. 

Case Reports 

Case 1. A colored, WPA laborer, aged 50, fell from a scaffold into a manhole, 
about 20 feet, and struck his chest. He was treated by a local physician for about a 
week and when he did not improve, he came here for physiotherapy. On examination 
10 days after the injury, he claimed to have been having a dull ache over the pre- 
cordium ever since the accident. He never had had it before. There were no external 
signs of injury. Heart sounds were good in quality; rate and rhythm were normal. 
Blood pressure was 140 mm. Hg systolic and 90 mm. diastolic. There were fine rales 
in the right base; there was no evident dyspnea. Fluoroscopy of the heart and aorta 
was negative. Roentgenogram of the ribs was negative. Electrocardiogram was 
normal. Urine was normal and Wassermann reaction negative. On return for re- 
examination two weeks later he stated that he had not returned the week before because 
he had been worse and that he had been in bed since his last visit. At this time the 
findings were about the same except for more rales in the right base. Temperature 
was 37° C. ' 

Electrocardiogram 10 days after the injury was negative except for left axis 
deviation and occasional extrasystole. Two weeks later T» was inverted and T, was 
inverted. This pattern continued on several succeeding tracings with a gradual return 
to normal. Fourteen weeks later T« and T< were upright. The cardiogram was con- 
sidered normal. 

Diagnosis. Myocardial damage following cardiac contusion, with recovery. 

Case 2. A seaman, aged 42, slipped and fell on deck of the ship and struck the 
front of his chest. Ten days later he reached port and came to the hospital complain- 
ing of substernal and precordial pain on motion and on effort. He had never had any 
symptoms referable to the cardiovascular system prior to this injury. 

On examination there were no external signs of injury. Heart sounds were 
normal/rate 90, regular sinus rhythm. Blood pressure was 106 mm. Hg systolic and 
80 mm! diastolic. Temperature was 37° C. There were fine rales at the left base. 
Fluoroscopy showed a triangular looking heart, otherwise negative. Roentgenogram 
of the thorax was negative for fractures. Wassermann reaction was negative. 

Electrocardiogram showed “M” type QRS = , fiat To, left axis deviation and shallow 
inversion of T<. Four weeks later it showed improved voltage in Lead II, inverted 
T a with a well defined, upright T,. 

Diagnosis. Myocardial contusion, recovered. 

Case 3. A WPA social worker, female, aged 47, was in an automobile accident 
and fractured her left arm and struck her chest. She was at a hospital for about 10 
weeks, after which she came to this hospital for physiotherapy. She had no symptoms 
referable to the heart. On examination, the heart sounds were good in quality, rate 
and rhythm were normal. Blood pressure was 130 mm. Hg systolic and 84 mm. 
diastolic. Fluoroscopy of the heart and aorta was negative. Roentgenogram showed 
healing fractures of the fifth to eleventh ribs inclusive, on the left side in the anterior 
and posterior axillary line. 

Electrocardiogram 11 weeks after the accident showed an isoelectric T= and in- 
version of Ts with low amplitude of T,. Four weeks later it showed partial inversion 
of T 4 , in addition to T = and To changes. Repeated examination every month showed a 
gradual return of the electrocardiogram to normal. Twelve months after injury T, 
was normal, T= still of low amplitude, but T, was upright. 

Diagnosis. Myocardial damage, posterior lesion, recovered. 



A. 

B. 

C. 

D. 


^ ase 1 (jO Taken 10 days after the injury. 

(b) Two weeks later. 

r o Sixteen weeks after the accident, 

c^ase l (a) Ten days after the accident, 
r a Tour weeks later. 

Case 4 (a) Two weeks after injury, 

r oo /k) Six weeks after injury. 

Case 28 (a) Eleven months after the accident 
(b) Four months later. 
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. Casc 4 - A Post 0ffic e employee, aged 58, fell from a height of five feet against 
a pile of lumber and struck his chest. He received first aid treatment and was able 
to resume his work. One week later he developed shortness of breath and precordial 
pain on effort which was thought to have been due to pleurisy resulting from the in- 
jury. On examination two weeks after the accident, the heart sounds were normal, 
rate 110, rhythm regular. Blood pressure was 106 mm. Hg systolic and 84 mm. 
diastolic. . Temperature was 37° C. The bases of the lungs were clear. There was 
slight peripheral arteriosclerosis. Eye grounds and urine examination were negative. 
Fluoroscopy of the heart and aorta was negative. Roentgenogram showed fractures 
of tile ninth to twelfth ribs inclusive, on the right side. 

Electrocardiogram two weeks after injury revealed low voltage in Lead I, low 
amplitude of T 2 ; and the presence of Q=, Q,, and Q,, the latter only 2 mm. deep/not 
characteristic. The patient was told to stay in bed for a month. Six weeks after 
the injury all T-waves were well defined, improved voltage in all leads, Q» and Q.i 
much less pronounced, Q< absent. The patient returned six months later stating he had 
no symptoms and that he was able to resume his work. Electrocardiogram was 
negative. 

Diagnosis. Myocardial contusion, recovered. 

Casc 5. A WPA painter, aged 58, fell off a scaffold from a height of nine 
feet and struck his chest against a plank. He had been in bed at home for two weeks 
after the injury and then came to this hospital for physiotherapy. On examination 
three weeks after the accident, he stated that he had never had precordial pain or 
dyspnea before, even on exertion, but for the past two weeks he had been having 
dyspnea on effort and pain over the sternum not radiating in any direction. The 
heart sounds were distant; rate and rhythm were normal; there were no murmurs. 
Blood pressure was 140 mm. Hg systolic and 90 mm. diastolic. Roentgenogram 
showed slight pleural effusion on the left, with fracture of the seventh to eleventh ribs 
inclusive, on the left side. The heart and aorta were normal. Temperature 37 C. 

Electrocardiogram showed isoelectric Tj and almost absent R in the precordial 
lead with a low amplitude Ti. Two weeks later Tj was low and diphasic, T s almost 
flat, T 3 isoelectric, but the precordial lead was normal. Seven weeks after injury 
rather low Ti, otherwise normal. 

Diagnosis. Probable myocardial contusion with anginal syndrome. 

Case 6. A sea captain, aged 51, slipped on a gangplank and struck the left side of 
his chest. He had pain, but not severe enough to keep him away from his duties as 
Master of the ship. He reached .port 10 days after the injury. On examination he 
complained of precordial pain radiating to the left arm. He had never had such pain 
before. He was well nourished and robust without evident dyspnea. Temperature 
was 98° F. Heart sounds were good in quality. There was a blowing systolic 
murmur at the apex; rate and rhythm were normal. Blood pressure was 136 mm. 
Hg systolic and 90 mm. diastolic. The bases were clear. Roentgenogram showed 
n® rib fracture. Fluoroscopy showed a normal looking heart and aorta. The blood 
Wassermann reaction was negative. 

Electrocardiogram showed partial inversion of T, with a Q, of 3-4 mm. lhe 
limb leads were normal. Ten days later, and three weeks after the injury, the 7 m 
the precordial lead was diphasic, limb leads were the same as on the first examination. 
Five weeks after the injury the precordial lead was normal. 

Diagnosis. Contusion of the chest and myocardium, recovered. 

Case 7. A longshoreman, aged 49, fell from a gangplank for a distance of 13 
feet, and struck his chest. After resting for a while, he attempted to resume work, 
but could not on account of pain in the chest. Three days later he was taken to a 
hospital with pneumonia. He recovered, but continued to feel short of breath on 
exertion, and had precordial pain not radiating in any direction. He had never had 
such symptoms before the injury. On examination five weeks after the accident, he 
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Fig. 2. 

Eleven weeks after the injury. 
Fifteen weeks later. 

Twelve months after the accident. 
Ten days after injury. 

Three weeks after injury. 

Five weeks later. 

Five weeks after injury. 

One week later. 

Two months after injury. 

Three weeks after injury. 

Two weeks later. 

Seven weeks after the accident. 
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appeared well nourished and had good color. The heart was not enlarged; sounds 
iac a tlc ta f. Quality; rate was 110. The blood pressure was 124 mm. Hg systolic 
.and 90 mm. dmstohc. The bases of the lungs were dear. There was no edema; the 
liver was not enlarged. Fluoroscopy of the heart and aorta was negative. Roent- 
genogram showed fracture of the left seventh rib in the anterior axillary line Elec- 
trocardiograms five weeks after the accident showed fiat T,, low T s and inverted T. 
One week later, T 2 was flat to partially inverted. Two weeks later, and eight weeks 
after the injury, the electrocardiogram returned to normal. 

Diagnosis. Contusion of the chest and myocardium followed by pneumonia with 
recovery. ' 


The foregoing case reports had in common the absence of symptoms 
piioi to the accident, the absence of physical signs such as cardiac enlarge- 
ment, valvular lesions, or hypertension, which would indicate previous cardiac 
abnormality. In nearly all cases recovery was the rule, symptomatically as 
well as cardiographically. The following cases denote to a greater or lesser 
extent the evidence of some cardiac abnormality such as hypertension, coro- 
nary sclerosis or a rheumatic infection with cardiac enlargement, which must 
have antedated the injury. However, it is believed that the injury either 
aggravated a preexisting condition or caused superimposed damage. 

Case S. A ship's carpenter, aged 61, fell on the deck of the ship and struck his 
chest. He was treated by a local doctor for about six weeks and was told to return 
to duty. There was no record that this man had any cardiac study during this in- 
terval. On examination eight weeks after the injury, he complained of shortness of 
breath and pain in the chest on exertion. He had never had such symptoms before. 
Heart sounds were normal. There were no murmurs. The aortic second sound was 
accentuated. Blood pressure was 142 mm. Hg systolic and 90 mm. diastolic. There 
were rales and a friction rub in the left subaxillary space. Fluoroscopy revealed 
slight cardiac enlargement to* the left and the aortic arch was slightly widened. 
Roentgenogram showed fracture of the sixth to eighth ribs inclusive, on the left 
side. Urine was negative. Wassermann reaction was negative. Electrocardio- 
grams eight weeks after injury revealed Ti almost isoelectric, T$ and T* inverted, Tj 
bifid, slight left axis deviation. Six weeks later T, was well defined, T 5 low but 
upright, left axis deviation. _ , 

Two months later he had improved symptomatically, the pain had disappeared, 
but he still had shortness of breath on exertion. The electrocardiogram showed a 
return to normal. The blood pressure was 170 mm. Hg systolic and 102 mm. diastolic, 
and there was definite cardiac enlargement, indicating a preexisting hypertensive con- 
dition. Nine months after the injury he was still unable to return to bis former, 
rather strenuous occupation, but he was able to work at light duty. The electro- 
cardiogram showed only slight left axis deviation. 

Diagnosis. Hypertension with myocardial contusion, probably related to the 
chest trauma. 

The medicolegal aspect of this case was settled in favor of the claimant. 

Case 9. A longshoreman, aged 44, was struck over the front of the chest by a 
steel beam of about 100 pounds in weight. On examination one day after the acci- 
dent, he complained of substernal pain and “difficulty in breathing,” with attacks of 
palpitation. He denied previous symptoms except occasional cough. The heart 
sounds were normal, rate 80, regular rhythm. Blood pressure was 120 mm. Hg 
systolic and 84 mm. diastolic.’ Fluoroscopy was negative. Roentgenogram revealed 
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no fractiu ed ribs. The electrocardiogram showed right axis deviation on repeated • 
examinations. He had persistent anginal attacks with occasional “rapid heart action.” 

Diagnosis. Anginal Syndrome with possible paroxysmal tachycardia, and slight 
emphysema. It is believed to be causally related to the injury. 

Case 10. A 54 year old seaman fell out of his bed and struck the back of his 
chest. On examination two days later he complained of pain below the right scapula. 
He also developed a cough and brought up blood-tinged sputum after the injury. 

I he temperature was 98° F. Heart sounds were normal, rate 110, regular sinus 
rhythm. Blood pressure was 1.00 mm. Hg systolic and 70 mm. diastolic. There were 
rales in both bases of the lungs. Fluoroscopy showed a high left diaphragm with 
slight mediastinal shift to the left and increased density at the left base. Roentgeno- 
gram of the ribs was negative. Electrocardiogram two days after the injury showed 
marked left axis deviation, low Tj and slurred QRS complexes. He continued- to get 
anginal attacks for several months but be gradually improved. The electrocardio- 
gram showed no change. 

Diagnosis. Coronary sclerosis, old, with anginal syndrome which was probably 
aggravated by the chest trauma. 

Case 11. A Post Office laborer, 62 years of age, was struck over the left side 
of the chest by a sliding, heavy, wooden box. He was able to continue to work, but 
three days later he began to have precordial pain on exertion. There was a history 
of hypertension without symptoms. On examination six days after the injury took 
place, he was tender over the left axillary region. There was a long, blowing systolic 
murmur over the apex, no thrill, rhythm was normal, rate 76. Blood pressure was 156 
mm. Hg systolic and 88 mm. diastolic. Bases of the lungs were free. There was no 
edema of the extremities. There was slight peripheral arteriosclerosis, and slight 
changes in caliber of the retinal arteries. Fluoroscopy showed moderate to marked 
cardiac enlargement to the left and right, with prominence of the aortic arch. Roent- 
genogram was negative for fractures of the ribs. The urine showed a faint trace 
of albumin. Electrocardiogram seven days after the injury showed isoelectric T,. 
almost flat T-. and T 3 , with Q, and Q,. Six weeks later T, became upright and 
T 3 inverted. All QRS complexes were slightly slurred. 

Diagnosis. Hypertensive heart disease with myocardial damage, the latter prob- 
ably precipitated or aggravated by the chest trauma. 

Case 12. A longshoreman, aged 54, was thrown against the side of a ship when 
he was struck by a swinging draft of castor beans of almost 500 pounds weight. He 
was taken to the hospital b)' ambulance, had his chest roentgen-rayed, and was- sent 
home. He was treated by a local physician for about six weeks. No study was made 
of his heart. On examination 10 weeks after the accident he denied ever having had 
cardiac symptoms before. He stated that two days after the injury he had developed 
shortness of breath, palpitation and pain in the chest. He spat up bloody sputum for 
several days. He had not been able to return to work because of dyspnea on effort. 

The heart was enlarged to the left. Sounds were distant, rhythm irregular, rate 100. 
There was a blowing systolic murmur, at the apex and a distant, late, diastolic murmur 
at the same area. .Blood pressure was 118 mm. Hg systolic and 84 mm. diastolic. 
There were no rales in the lungs. There was no edema; the liver was not tender. 

Eye grounds were not remarkable. Fluoroscopy showed marked, enlargement of the 
heart to the right and left with obliteration of the retrocardiac -space by an enlarged 
left auricle. Roentgenogram of the ribs was negative. ' Wasserhiann reaction and 
urine were negative. Electrocardiogram showed auricular fibrillation, rate 100, with 
no axis deviation. 

Diagnosis. Probably rheumatic heart disease with failure precipitated by trauma. 

In this case the possibility of a ruptured mitral valve or damaged papillary 
muscle could be considered as a diagnosis. However, the marked cardiac 
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enlargement noted 10 weeks after the accident was more easily explained by 
a probable previous rheumatic endocarditis, even though the history was of 
no help in this respect. Medicolegally, the disposition of this case was in 
favor of the claimant. 

Case 13. A longshoreman, 31 years of age, fell from a height of 10 feet and 
struck his chest against a cement floor. He did not lose time from work, but noticed 
“palpitation and fluttering” since the accident. On examination six weeks after the 
injury, the heart was not enlarged, sounds were normal, rate 74, with frequent pre- 
mature beats. Blood pressure was 108 mm. Hg systolic and 80 mm. diastolic. Fluoro- 
scopy was negative. Roentgenogram of the thorax was negative for fractures. The 
electrocardiogram showed numerous ventricular extrasystoles. The latter continued 
subjectively for about two months and subsided. 

Diagnosis. Extrasystolic arrhythmia, probably precipitated by chest trauma. 

Since no time from work was lost in this case, compensation was not 
awarded. 

Case 14. A customs guard, SO years of age, slipped from a staircase and fell 
against a rail, striking the front of his chest. One week later he began to have pain in 
the chest which did not radiate in any direction. The pain was not accompanied by 
dyspnea; it was worse on exertion, and was relieved by rest. On examination three 
weeks after the injury, the findings were entirely negative. Blood pressure was 118 
mm. Hg systolic and 84 mm. diastolic. Fluoroscopy was negative,- and roentgenogram 
of the thorax revealed no fractures. 

Electrocardiogram showed low QRS; of the “W” type with a deep Q 3 , 9 mm., and 
Si. The cardiogram did not change on subsequent examinations whereas the symp- 
toms varied from time to time. 

Diagnosis. Coronary disease, old, with anginal syndrome, possibly aggravated 
by the injury. 

Case 15. A longshoreman of 50 fell from a height of about 10 feet and struck 
his chest, elbow and leg. He attempted to continue to work, but was forced to give 
up on account of pains. He was examined six days after the injury by the caniei s 
physician and was sent to the hospital where he had remained for 11 days, aftet 
which he had been given out-patient treatment for about six weeks. No cardiac 
study was made at that hospital. 

On examination about 10 weeks after the accident he stated that he had been short 
of breath on slight exertion, accompanied by precordial pain. He had never had such 
pain before, and never had been short of breath. 

He was obese and was somewhat dyspneic during the examination. Color was 
fair. Heart sounds were normal, rate 100, regular rhythm. Blood pressure was 160 
nun. Hg systolic and 116 mm. diastolic. There was no edema and there were no rales 
in the bases. There were no remarkable changes in the eye grounds. Fluoroscopy 
showed slight left ventricular enlargement, but roentgenogram of the heart was nega- 
tive. The left side showed healing fractures of the seventh to ninth ribs inclusive. at 
the anterior axillary line. Urine revealed a slight trace of albumin. Electrocardio- 
gram showed slurring of all QRS complexes, with deep Q= and inversion of T 3 on three 
different occasions. 

Diagnosis. Coronary disease with anginal syndrome, the latter probably pre- 
cipitated by the thoracic injury. 

The U. S. Employees’ Compensation Commission allowed partial claim in this 


case. 
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In addition to the above cases there were two others in which, subsequent 
to the injury, paroxysmal tachycardia appeared on occasions although it was 
said never to have existed before. Because no electrocardiographic record 
was ever made of the tachycardia attack, the case records are not reported 
and not included in the list. 

Among the 36 individuals studied in the second group, there were two 
cases of chronic nephritis, two of cardiovascular syphilis and three of hyper- 
tension, who were not considered disabled. These conditions were not in- 
fluenced by the injury in question. Thirteen out of 36 were found to have 
been suffering from conditions which were thought to be either caused or 
aggravated by the accident. 

Among these cases there was a more definite and persistent attempt on the 
part of the patient to ascribe all the symptoms to the injury. Whereas in the 
previous group, in most instances the individual complaining of symptoms 
lefei red to the chest, in this group many of them definitely pointed to the 
heart and were "heart conscious.” In many instances this attitude was the 
result of attempts at medicolegal action or of measures preparatory to such 
claims because of the accident. 


Case Reports of Group II 

m 16 ' A seaman ’ a £ ed 46, fell off a ladder and struck his chest, then dropped 

10 feet lower and struck his left side against a rail. He received first aid treatment 
aboard ship and roentgenographic examinations and treatment at several ports in 
ffurope and Asia during Ins trip. He was told "two ribs were broken on the left side 
near the heart He worked only part of the way. He came to this hospital four 
months after the accident when he reached home port. On examination he complained 
ot shortness of breath on exertion accompanied by pain around the heart. This began 
about two months following the accident. He had never had such symptoms before. 

! 10Weve . r ’ a questionable history of pulmonary tuberculosis. The heart was 

sure wafiftn 5-8 g °°f- “ qUaUty ; rate and rh ythm were normal. Blood pres- 
TntnZZ 100 T' H f SySt0hc and 84 mm - diastolic. Fluoroscopy was negative 

!raCt ” reS 0f tbe ribs - bnt ^dence °* healed apical 

ElearLrd o ‘“'"““a/eaetion was negative. Urine was negative. 

Three weeks latef there m ° nt ? S after the acciden t showed intraventricular block. 

N^e monts later Z *? r a depreSSi ° n in the ST < ^ment. 

precordial lead nearing the normal “ intraventricular block, but with the 

card£;TontSon IntraVentriCUlar bl ° Ck ’ P™ ent > P-bably resulting from myo- 

been^airing ^oar a d Cl rsliip°L 4 ? ^ as violently blown out of a boiler which he had 
thrown for a distance of 2 felt ■ ° f com P ressed air and steam. He was 
on the left side of the l est H? and he received a severe blow 

Pital it was discovered wififiri ab^ut? 3 h °^ ltahzed for f^eral months. At the hos- 
Iie was treated as an out-patient for & admisslon that he bad “heart block.” 

been suffering from shortnes^f m ? nths after the acciden t. he claimed that he had 
return to wo‘rk “ “‘T a " d ^t be had not been able to 

StatCd ^ Pri ° r t0 ^ “***' be had wS^SlnS 
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His work was rather strenuous. There were no externa! abnormalities. Heart sounds 
were of good quality at times and muffled at other times. The rate was 44 and the 
rhythm irregular. Blood pressure was 110 mm. Hg systolic and 90 mm. diastolic. 
Fluoroscopy revealed a normal looking heart and aorta with slow and irregular action. 
Roentgenogram of the thorax was negative for fractures. Blood Wassermann 
reaction and urine were negative. 

Electi ocai diogram 20 months after injury showed auriculo-ventricular block, 
with an auricular rate of 56 and a ventricular rate of 46. Both were irregular. There 
wet e no other changes. There was no change after exercise. Two weeks later 
rhythm was regular, the auricular rate 66 and the ventricular rate 66. The PR in- 
terval was .44 second. After exercise, it returned to the identical rate with dissocia- 
tion as in the previous tracing. 

Diagnosis. Complete heart block, permanent, following chest trauma. 

1 he medicolegal aspect was decided in favor of the claimant and full com- 
pensation was granted by the U. S. Employees’ Compensation Commission. 

Case 18. A longshoreman, 61 years of age, fell down into the hold of a ship for 
about 16 feet. He was unconscious and was taken to a hospital where he remained 
for 11 days. Subsequently he was treated with physiotherapy for about five months, 
as an out-patient, by the carrier’s ph}'sician. The hospital record revealed “the pres- 
ence of auricular fibrillation with partial heart block, rate 42, due to old coronary 
disease.” No electrocardiogram nor roentgenogram of the heart was made. On ex- 
amination -six months after the accident he complained of shortness of breath and 
of occasional precordial pain. He stated that he had never had such symptoms before, 
and that he had never lost time on account of heart ailments, even though he had been 
doing strenuous work. He showed no dyspnea during examination. The heart sounds 
were distant. There were no murmurs. There was a trigeminal rhythm. Blood 
pressure was 140 mm. Hg systolic and 92 mm. diastolic. There were no rales in the 
bases; and there was no edema. There was moderate peripheral arteriosclerosis and 
slight narrowing of the retinal arteries. Urine showed a faint trace of albumin, no 
casts. The Wassermann reaction was negative. Fluoroscopy showed no cardiac 
enlargement and the aorta was normal. Roentgenogram showed a healed fracture of 
the fifth rib on the right side at the midclavicular line. 

The electrocardiogram showed a ventricular, premature contraction every third 
beat with inversion of Ti after every normal beat, and left axis deviation with slurring 
of all QRS complexes. There was no history of digitalis medication. Three months 
later the trigeminal rhythm disappeared, and Ti became upright. There was left axis 
deviation and slight slurring of QRS complexes. 

Diagnosis. Myocardial damage with anginal syndrome following chest trauma; 
old coronary disease. 

Partial compensation was granted by court. 

Case 19. A seaman, aged 42, fell down in the engine room from a height of 
about five feet to the floor. He struck his elbow and chest. He was hospitalizedon 
account of an infection that developed at the site of the injury of the elbow. During 
his stay at the hospital he had no cardiac symptoms and no study of the heart was . 
made. On examination six months after the injury, he stated that he had been having 
precordial pain and a “jumpy feeling in his heart” for about three months; that is, it 
began about three months after the accident. He had never had such symptoms be- 
fore. There were no external signs of injury. Color was good. No dyspnea was 
noted. Heart sounds were good in quality; rate and rhythm were normal; blood 
pressure was 110 mm. Hg systolic and 80 mm. diastolic. Fluoroscopy was negative. 
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Roentgenogram showed fractured left fifth and sixth ribs in two places, healed. Blood 
Wassermann reaction was negative. Electrocardiogram showed slurred QRS, marked 
left axis deviation, partial inversion of T= of low amplitude, and inversion of T 3 . 

Diagnosis. Anginal syndrome with coronary disease, probably precipitated or 
aggravated by the chest injury. 

Case 20. A longshoreman, 37 years of age, fell from a height of 10 feet and 
struck his chest. He was taken to the hospital, and there he developed “pneumococcal 
pleurisy.” He was discharged three weeks later and was treated for several months 
by a local physician for his fractured ribs. There was no record of any cardiac study. 
On examination five months after the accident, he stated that he had been having pain 
in the left side of the chest on effort, ever since the injury or soon after that; rest 
i elieved the condition. He had never had such symptoms before. The past history 
was not significant. Findings were entirely negative, aside from a blood pressure of 
80 mm. Hg systolic and 64 mm. diastolic. There was dyspnea at rest. Fluoroscopy 
was negative. Blood Wassermann reaction and urine were negative. Roentgeno- 
gram showed healed fractures of the fifth to the ninth ribs, inclusive, on the left side 
Electrocardiogram showed slight slurring of all QRS complexes with slightly- 
widened St and S=, but with the QRS interval within normal limits. ' 

Diagnosis. Coronary disease with angina pectoris; the anginal syndrome was 
probably initiated by the chest trauma. 


Compensation was granted in this case until symptoms subsided. 

Case 21 A seaman, aged 40, jumped out of a second story window while in 
toxicated. He was hospitalized for three months and was discharged as recovered 
The hospital diagnosis was "multiple fractures of the first to seventh ribs, inclusive 
on tie light side; of the mandible and of the greater trochanter on the right side.’ 
Roentgenogram reported a “mitral configuration of the heart, but there was no enlarge 
men . Clinically, the heart was negative.” No electrocardiogram was made Or 
examination here, five months after the accident, he complained of precordial pain ol 
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neamive wJf ”° **“* n ° r tender liver - Temperature was 37° C. Urine was 
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Case 22. A colored winchmati, 63 years of age, fell on the deck and struck his 
chest when he was hit by the flap of a heavy canvas tent, against which a gust of 
wind suddenly blew. He received first aid and continued to work for several days. 
He had to give up work, however, as he began to feel short of breath. He was treated 
by a local physician for two months and when he became worse, he was hospitalized. 

On examination seven months after the injury, he complained of shortness of 
breath and pain in the chest not relieved by rest, but aggravated on effort. He had 
two periods of hospitalization, one of 11 days, the other of 20 days. The hospital 
diagnosis was hypertensive and arteriosclerotic heart disease with decompensation. 
He claims never to have lost time because of sickness before. He used to have attacks 
of hiccups, and following the accident these had become worse and more frequent, so 
that an attack of singultus might last several weeks. It was in such a state that he 
had been admitted to the hospital on the second occasion. 

At the time of examination at this hospital he appeared dyspneic. The heart was 
enlarged to the left; sounds were normal. There was a distant systolic murmur at 
the apex, rate 80, rhythm regular. The lungs were clear. There was slight edema 
of the ankles. The blood pressure was 200 mm. Hg systolic and 104 mm. diastolic. 
There was moderate peripheral arteriosclerosis and tortuosity of the retinal vessels. 
Urine showed a trace of albumin, but was otherwise negative. Wassermann reaction 
was negative. Fluoroscopy revealed slight dilatation of the ascending portion of the 
aorta and marked enlargement of the left ventricle. Roentgenogram showed no 
fractures of the ribs. He had had no digitalis for several weeks. Electrocardiogram 
showed high voltage, horizontal RTi and RT, depression, with marked axis deviation. 

Diagnosis. Hypertensive and arteriosclerotic heart disease with mild congestive 
failure, probably precipitated by the chest trauma. 

Partial compensation was awarded by the U. S. Employees’ Compensation 
Commission. 

Case 23. A longshoreman, aged 46, fell about 15 feet from a ladder to the 
boiler room. He fractured his right femur and hurt his chest. He had to 
undergo an operation for osteomyelitis of the femur as a result of the injury^ from 
which he apparently improved. Two years later, however, his heart became “bad,” 
and he was told at a hospital that his heart condition had resulted from the injury of 
the chest. 

On examination about 24 months after the injury, he appeared to be in a mod- 
erate degree of congestive heart failure. He showed pallor, dyspnea, orthopnea, 
rales in the bases, and peripheral edema. The heart was enlarged to the left; sounds 
were distant; rhythm was regular; and there were no murmurs. Blood pressure was 
160 mm. Hg systolic and 128 mm. diastolic. He had had no digitalis. Urine showed 
a trace of albumin and a few hyaline casts. Fluoroscopy revealed moderate concen- 
tric hypertrophy of the heart in all directions. The aorta was full. Roentgenogram 
showed healed fractures of the right second rib and of the right scapula. 

Electrocardiogram showed inversion of Ti and Ts, diphasic T<, and notching and 
slurring of QRS complexes, with an interval of .11 second. 

Diagnosis. Hypertensive heart disease with myocardial damage and congestive 
heart failure, possibly related to a previous myocardial contusion. 

Medicolegally this case was still pending and partial compensation was 
allowed. 

Case 24. A longshoreman, 53 years of age, fell to the lower hold of the ship, 
about 28 feet, and broke “the cartilagenous sixth to eighth ribs” on the left side. 
Several hours after the accident, he developed dyspnea, orthopnea and cyanosis, with 
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auricular fibrillation. He was hospitalized and treated subsequently for about a year. 
On examination one year after the injury, he stated that he had been short of breath 
on the least exertion and had been taking digitalis ever since the accident. Before 
the injury he never was ill and was a hard worker, climbing four to five flights of stairs 
in his work, without symptoms. He had no rheumatic fever history and no syphilis. 
The heart was enlarged to the left; sounds were of good quality. There was a systolic 
murmur at the apex; rate was 110, irregular. Blood pressure varied between 160 mm. 
Hg systolic and 90 mm. diastolic and 200 mm. systolic and 104 mm. diastolic. The 
bases were clear. The liver was not tender. There was no edema. Color was good. 
There was no evident dyspnea at rest. Wassermann reaction was negative. Urine 
showed 4 plus albumin and hyaline and finely granular casts. The eyegrounds revealed 
changes in caliber of the arteries, no hemorrhages. Fluoroscopy showed moderate 
enlargement of the left ventricle. The aorta was normal. Roentgenogram of the 
chest showed no fractures. 

Electrocardiogram revealed auricular fibrillation with digitalis T-waves, and right 
axis deviation. Several repeated cardiograms showed no changes. 

Diagnosis. Hypertensive heart disease with auricular fibrillation and question- 
able old rheumatic mitral disease. Congestive failure was probably precipitated by the 
thoracic trauma. J 


This case was decided in favor of the claimant. 

Case 25. A WPA architect, aged 64, fell on a level ground, struck his chest and 
fractal ed his left shoulder and humerus. He was never able to return to work be- 
cause of shortness of breath which began after the accident. Recently the dyspnea 
had become much worse. He had had occasional “smothering sensation in tire chest” 
tor 10 months before the injury. On examination 11 months after the accident he 
appealed obese and was slightly dyspneic. Heart sounds were good in quality; rate 
and rhythm normal. There was a fairly loud systolic murmur at the apex and base 
B ood pressure was 150 mm. Hg systolic and 90 mm. diastolic; 170 mm. Hg systolic 
and 94 mm. diastolic. There were scattered rales in both bases. There was no edema 
fluoroscopy showed marked enlargement and triangular appearance of the heart with 
prominence of the aortic arch. There were no rib fractures. Urine was nT S ZZ 
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Diagnosis. Hypertension with coronary disease and anginal' syndrome, probably 
initiated by the chest injury. The possibility of an injury to the mitral valve or 
papillary muscle was considered. 

The following case reports illustrate more or less of a quiescent period or 
of only mild symptoms following the injury to the chest, terminating in one 
case in acute coronary occlusion and subsequent anginal attacks, and in the 
other in progressive anginal attacks and diminished cardiac reserve. 

Case 27. A WPA carpenter fell off a scaffold, dropped about IS feet, and struck 
his chest. He was treated for several weeks and was able to return to work. He 
continued to have occasional dull pain in his chest and shortness of breath on climbing 
stairs. One day, while at work, five months after the accident, he was seized with 
severe precordial pain and was taken to the hospital. The hospital record gave the 
diagnosis as “acute anterior myocardial infarction following a coronary occlusion.” 
He recovered, but has not been able to return to work on account of frequent attacks 
of pain. He was examined here on three different occasions from eight to 12 months 
following the accident and three to five months following the coronary occlusion epi- 
sode. The findings on all occasions were entirely negative, objectively. Blood 
pressure was 144 mm. Hg systolic and 90 mm. diastolic. Fluoroscopy was negative, 
and roentgenogram showed no evidence of fractured ribs. Wassermann reaction was 
negative. Tire electrocardiogram revealed slightly low voltage in all leads on all 
tracings. 

Diagnosis. Myocardial contusion followed by coronary thrombosis and later by 
an anginal syndrome. 

Case 28. A longshoreman, aged 59, fell off a hatch cover and struck his chest 
against a mooring winch. He was given first aid, had his chest strapped, and was 
allowed to continue his work. Several days later he began to feel pain and shortness 
of breath, so that he was not, able to continue Ins work." He began. .to feel worse as 
time went on until he' was having symptoms even at rest. On examinaifon four 
months after the accident, he denied ever having had such symptoms before. He had 
had no rheumatic fever or syphilis. He appeared robust, and not in distress. Thei e 
was slight carotid throbbing, but no distention of the veins in the neck. Heart sounds 
were distant and irregular, rate 104. No murmurs were heard. Blood pressure was. 
110 mm. Hg systolic and 90 mm. diastolic. There were no rales in the lungs, no 
edema, nor tender liver. The thyroid was negative. Slight changes in caliber in 
the retinal arteries were present. Roentgenogram showed healed fractures of the . 
ninth and tenth ribs on the right side. The left ventricle was enlarged two plus, with 
no auricular enlargement. 

Electrocardiogram showed auricular fibrillation, rate 100, no shift in the electrical 

axis. 

Diagnosis. Auricular fibrillation with angina pectoris, probably followed chest 
trauma. 

Temporary compensation was allowed by the U. S. Employees’ Compen- 
sation Commission. 

Discussion 

As it appears from the case reports, nearly all the cases of cardiac damage 
in both groups were at the age when coronary disease and hypertension are 
most prevalent. Of the 28 cases, only three were in the early fourth decade. 
Table 1 shows that 60 per cent of all the individuals studied were in the fifth 
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and sixth decades of their lives, and 75 per cent of all the positive cases were 
in the same age group. This disproportion is presumably due to the fact that 
a large number of individuals in this age group was not entirely symptomless 
prior to the injury. It is well known, however, that a previously diseased 
heart is more vulnerable to trauma than a normal heart, and that greater 
damage is likely to result from injury to a heart or myocardium previously 
diseased, than from trauma to a normal heart under similar circumstances. 

It is notable that the severity of the chest trauma and the chances of 
cardiac damage do not necessarily correspond. There were many cases of 
severe chest injury with bilateral rib fracture of as many as 11 and 13 ribs 
without cardiac involvement. In one instance an individual 56 years of age 
with a huge syphilitic aneurysm of the arch of the aorta sustained a mod- 


erately severe chest injury with fractured ribs, when his ship was torpedoed 
and he was exposed in a lifeboat for 48 hours. He showed no cardiac 
damage and was able to return to duty in less than three months. On the 
other hand, several cases of severe cardiac contusion with resulting per- 
manent conduction defect were met with in individuals in whom no rib 
fracture or injury to the sternum was discovered. It is apparently the degree 
of elasticity of the chest wall and the type of blow which determine the 
chances of cardiac injury by anteroposterior compression. It is also con- 
ceivable that in cases in which fracture of ribs does occur, the force of the 
impact or blow is broken or diminished, thereby causing less or no damage 
to the substratum. In general, the greater the elasticity of the chest wall 
the more chance for injury to the structures beneath, provided the impact 
is the same. In the cases reported here, the greater degree of cardiac dam- 
age occurred mostly among those who had sustained no rib fracture. In 
cases in which cardiac injury was considered to have taken place and in 
which fractured ribs were found, the latter occurred in a proportion of four 

.on the right side to six on the left side of the chest. 
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It is admitted, however, that in many instances it is very difficult to de- 
cide whether or not the cardiac disability is related to the trauma. It is to 
be borne in mind that many patients are apt to attribute any and all ills to a 
previous injury, particularly when symptoms emanate from, or near, the site 
of the injury. 1 he tendency for some injui'ed to exaggerate symptoms for 
purposes of compensation should not be overlooked. The writer had to 
testify in many of the above cases as an impartial examiner either at the re- 
quest of the Government or either side, and he can appreciate the difficulties 
involved. 

Acknowledgment. I want to express my gratitude to Dr. S. Paley and his physio- 
therapy staff for the cooperation in referring most of these cases for cardiac study, and to 
Mrs. Mary Ball for her help in the electrocardiographic work of this paper. 
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CASE REPORTS 


MYCOTIC ANEURYSM: REPORT OF A CASE * 

By J. P. Eichhorn, M.D., and Curtis F. Garvin, M.D., Cleveland Ohio 

Virchow 1 in 1847 described arterial dilatation developing at the site of 
embolism, and subsequently the role of embolism in the production of certain 
aneurysms came to be generally recognized. The term “mycotic” was adopted 
to call attention to the etiologic importance of infection. The term is somewhat 
misleading since a special group of infections has come to be called the mycoses, 
but it is sanctioned by long and general use. 

Mycotic aneurysms are comparatively rare. Any artery may be involved, the 
aorta most frequently. Mycotic aneurysms usually occur in association with 
endocarditis lenta. The pathogenesis of the condition may be by (1) the 
lodgment of infected emboli or bacteria in the lumina of vessels or in the vasa 
vasorum, or (2) the extension of infection from the aortic or pulmonic valves. 

Mycotic aneurysms vary greatly in their appearance, size and other charac- 
teristics. As a rule the original embolus cannot be identified. The affected 
artery shows various degrees of inflammation, destruction, and dilatation with 
thrombus formation and perhaps healing. Rupture often occurs, leading to free 
bleeding or the formation of false aneurysms consisting of hematomata which 
communicate with the lumen of the vessel and which are surrounded by adven- 
titial or perivascular tissue. 

The clinical diagnosis of mycotic aneurysms is made only exceptionally. It 
usually depends on the occurrence of embolism followed by the development of 
a pulsating tumor. 

A patient with a mycotic aneurysm has recently been observed at the Cleve- 
land City Hospital. The case is of interest in that the diagnosis could be made 
clinically. The process involved the common iliac artery, one not commonly 
affected. 


Case Report 


O. M., a negro, 34 years of age, who entered Cleveland City Hospital August 5, 
1940, complained of pain in the right side of the chest. He had had rheumatic fever 
in 1919 and had been observed periodically since 1934 in the dispensary because of 
rheumatic heart disease. During the month previous to admission he had fever, 

sweating at night, malaise, weakness, pain in the chest, and had lost 15 pounds in 
weight. 1 


Examination showed that the patient was normally developed but poorly nourished 
and acutely ill. The temperature was 38.5° C„ and the pulse rate was 126 per minute 
^- g r n A S r nd COnjUnC t ,vae were normal. The heart was enlarged, and there 
u systolic murmur at the apex. The cardiac mechanism was normal and 

* Received for publication June 14, 1941 
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the blood pressure was 136 mm. Iig systolic and 74 mm. diastolic. The lungs were 
normal. The edge of the liver was 1 cm. below the costal margin. No other organs 
or masses were palpable in the abdomen. There were no signs of myocardial 
insufficiency. 

Roentgenologic examination of the chest showed the left ventricle and pulmonary 
conus to be enlarged. The erythrocytes numbered 3,500,000 per cu. mm. and the hemo- 
globin was 9.0 gm. per 100 c.c. of blood. The white blood cell count was 20,000 per 
cu. mm. The urine contained white blood cells, grade 2, and red blood cells, grade 
1. The urea nitrogen was 5.8 mg. per 100 c.c. of blood. Electrocardiograms taken 
in August and October were normal. Seventeen blood cultures were negative; one 
taken October 14 revealed the presence of Streptococcus viridans. 

The condition of the patient became progressively worse. The temperature 
varied from 37.0° C. to 40.4° C., and chills occurred frequently. On September 4 lie 
complained of pain in the left ankle, and the pulsation of the dorsalis pedis artery on 
that side was found to be decreased. Petechial hemorrhages in the conjunctivae were 
present from time to time. 

■ On September 30 he complained of abdominal pain. Examination revealed a 
tender, pulsating mass approximately 5 cm. in diameter in the lower umbilical region. 
October 9 the face was edematous and a pericardial friction rub was heard. The 
urea nitrogen on October 15 was 88.6 mg. per 100 c.c. of blood. The patient died 
October 15. The clinical diagnosis was rheumatic heart disease, endocarditis lenta 
due to Streptococcus viridans, mycotic aneurysm of the aorta, focal glomerulonephritis, 
uremia, and uremic pericarditis. 

Autopsy Findings. (Autopsy performed by Dr. Vladimir M. Sasko.) The body 
was that of a poorly nourished colored man. 

The pericardial sac contained 200 c.c. of yellow-green, clear fluid having a 
specific gravity of 1.015. The heart weighed 495 gm. The epicardium was normal. 
There was a recent infarct involving most of the left ventricle and the septum. 
The mitral leaflets were thickened and firm, and nodular vegetations, varying in 
diameter from 1 to 20 mm., were attached to the margin of each. The chordae 
tendineae were thickened and shortened. The other valves showed no endocarditis. 
Numerous mural thrombi were found in the left ventricle and the right atrium. 

The coronary arteries showed very slight sclerosis. In the descending ramus of 
the left coronary artery, 4 cm. from the ostium, there was an embolus which re- 
sembled the vegetations in appearance. 

The aorta was normal. The left common iliac artery and the left hypogastric 
artery were dilated, forming a red-brown, firm, oval-shaped mass measuring 3 by 4 
by 5 cm. Upon section, this mass consisted of red-brown, laminated thrombus with a 
white center. The lumina of the vessels were not occluded. 

The lungs showed several septic infarcts and bronchopneumonia. The spleen 
weighed 95 gm. and was the seat of recent and old infarcts. The kidneys together 
weighed 470 gm. and contained many infarcts. 

Microscopic examination of a section of the occluded coronary artery revealed 
suppurative arteritis around a thrombus which contained hyaline material similar 
to that found in the vegetation on the mitral valve. The lesion in the myocardium 
had all the features of a septic infarct. Sections of the left common iliac and the 
left hypogastric artery showed the arterial wall and the contained thrombus to be the 
seat of severe suppurative inflammation. Numerous cocci in chains were present in 
the sections of the vegetation, the embolus in the coronary artery, the myocardial in- 
farct, and the aneurysm of the common iliac artery. The kidneys showed acute and 
subacute focal glomerulonephritis. S. viridans was recovered from the heart’s blood 
and the vegetations on the mitral valve. 

The anatomical diagnosis was chronic rheumatic heart disease, endocarditis lenta 



CASE REPORTS 


349 


of mitral valve ( Streptococcus viridans), embolism of the left coronary artery with 
occlusion of the descending ramus, septic infarct of the left ventricle and septum, and 
mycotic aneurysm of the common iliac and left hypogastric arteries. 

Comment 

The development of a pulsating abdominal tumor in a patient suffering from 
endocarditis lenta could scarcely be mistaken for any other condition. The as- 
sociated pain, the rather sudden appearance of the mass, and the occurrence of 
embolism elsewhere were helpful in arriving at the clinical diagnosis. 

Summary 

The appearance of a painful, pulsating abdominal mass in a patient suffering 
from endocarditis lenta led to the clinical diagnosis of a mycotic aneurysm. 
Autopsy showed the aneurysm to involve the left common iliac and the left 
hypogastric artery. The patient also had coronary embolism, with resultant 
myocardial infarction. 
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CARDIAC ANEURYSM: REPORT OF A CASE WITH CORRFT A 
TION OF CLINICAL, RADIOLOGICAL AND ELECTRO A ~ 
CARDIOGRAPHIC FINDINGS * 

By Driver Rowland, M.D., Hot Springs, Arkansas 

Until recently cardiac aneurysm, though common at autopsy, has not often 
mo S” T , chm ?fU U ,P to . W3 0 .only 10 cases had been diagnosed pre- 

I ' 0 a lb a ( l0u gh 0 le diagnosis is by no means commonplace, it is 

made more and more frequently 1 * 
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Case Report 

^ !— . of shortness of 
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indigestion similar to those he had had in th^’^ ^ pr ^ 10UsIy he , had had an attack of 
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after this indigestion began the patient had a very severe attack of pain accompanied 
by quite a bit of nausea and vomiting, beginning in his epigastrium and radiating to 
his substernal region and down his left arm. This severe pain lasted six to eight hours 
and required morphine for relief. Two days later the patient had a similar attack 
which lasted for only 30 minutes to an hour and was much less severe.f He had had 
no pain since. Soon after these attacks of pain the patient noticed he had marked 
shortness of breath, both at rest and on exertion. This was so marked and he became 
so easily exhausted that it became necessary for him to remain in bed for two months. 
During this time he had severe palpitation and noted that his heart beat very rapidly. 
At the time he came under observation he was up several hours a day, and was some- 
what better. He still became short of breath on moderate exertion, but there was 
no orthopnea. The patient’s past history was irrelevant. His father and mother 
were both living, and, although elderly, were in excellent health. The patient smoked 
in moderation, did not use alcohol, drank one cup of coffee daily. 

Physical examination revealed an average white male, 42 years of age, ap- 
parently not acutely ill. His blood pressure was 120 mm. Iig systolic and 100 mm. 

1 2 .3 Cf2 Cf4 



Fig. 1. Electrocardiogram showing right axis deviation. 


diastolic, pulse 110, respiration 16. The examination was negative except for the 
cardiovascular system. There were a few fine rales present at the right lung 
base. Examination of the heart disclosed the point of maximum intensity to be in the 
sixth left interspace about S cm. outside the midclavicular line. The cardiac impulse 
extended from mesial to the midclavicular line to the anterior axillary line. It was 
diffuse and of a somewhat heaving character. The heart was markedly enlarged to 
percussion; the left border extended about 1 cm. beyond the anterior axillary line. 
The heart did not seem to be enlarged to the right. On auscultation the heart tones 
were very poor; both the first and second sounds were diminished in intensity. There 
was a suggestion of a gallop rhythm along the left sternal border; no murmurs nor 
adventitial sounds were demonstrable. The liver was palpable three fingers’ breadth 
below the right costal border. Moderate pitting edema of both ankles was present. 

The electrocardiogram (figure 1) showed a normal sinus rhythm with a rate 
of 115, P-R interval 0.16, QRS duration 0.10, right ventricular preponderance, QRb. 
notched, QRS, aad , slurred, Q, present, T x upright, T„ anas negative, QRS 4an(J5 almost 

t Further history obtainable from his physician. Dr. T. H. Rayburn of Pontotoc, Missis- 
sippi, was that in October, 1940, the patient was seen with a typical attack of coronary 
occlusion, characterized by severe pain in precordium, some dyspnea, and some nausea, 
blood pressure was 100 mm. Hg systolic and 60 mm. diastolic, and his pulse was baieiy 
perceptible at about 100. The pain continued for several days and his disability to date. 
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entirely down, the first phase of Cf being Wrnjj in height, the first phase of Ct, 

On^iroroKopic 1 and^orth<^iagraphic l 'exanuna'tion <«S“ ^ S 

mmsmmm 

Of the chest there was evidence of enlargement m the region of the left vent • 
The^ aorta measured 3% cm. in the left oblique view; this is just above the norma 
limit. Along the left border about 2 cm. above the apex there was a region m wine 



Fig. 2. Orthodiagram showing elongated apex and area of paradoxical pulsation. 

there was no cardiac motility. With the patient turned slightly towards the left 
oblique diameter there was observed a slight outward bulging of this area with each 
contraction of the heart. 


Discussion 

About 85 per cent of ventricular aneurysms follow cardiac infarction subse- 
quent to the occlusion of a coronary artery. 3 The balance is made up of mis- 
cellaneous causes such as syphilis of the myocardium, or is of mycotic, rheumatic, 
congenital, and traumatic origin. 

The pathological changes which occur in the production of a ventricular 
aneurysm are as follows : Subsequent to an occlusion of a coronary vessel there 
appears necrosis of the myocardium supplied by this vessel with replacement 
fibrosis. This weakened area then stretches with the production of a large or 
small aneurysmal dilatation, depending on the size of the area involved. This 
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may be saccular in outline, communicating with the ventricular cavity by a neck, 
or more often a bulge or out-pouching not sharply delineated from the ventricle. 
An aneurysm may be located in any part of the left ventricle ; aneurysms of the 
right ventricle are very rare, but the most common site is the anterior wall, 
involving the apex or the left border just above the apex. Other less frequent 
sites are the posterior wall, base of the heart, or intraventricular septum. 3 

It has been suggested by Brams and Gropper 5 and Fulton 0 that inadequate 
bed rest predisposes to the formation of ventricular aneurysm, evidently because 
a firm scar is not allowed to form by the excessive cardiac load subsequent to 
early return to activity. In the present case the patient attempted to be up some 
three to four days following his occlusion and was never placed on strict, con- 
tinuous rest in bed. 

Clinically, there is nearly always a past history of coronary occlusion. This 
is usually clear, as in the case reported, although these aneurysms may occasionally 
follow a silent occlusion. 3 The length of time for its development varies. The 
average time of diagnosis in Parkinson and Bedford’s 3 series Avas 17-*^ months 
after an occlusion, varying from three months to seven years. Aneurysms oc- 
curring a week or two after an occlusion have been reported. 7 In the case re- 
ported the diagnosis was made about two and one-half months after a coronary 
occlusion. 

Many signs have been mentioned as having diagnostic significance. Older 
writers were impressed mainly by such ausculatory findings as murmurs, both 
systolic and diastolic, and characterized as blowing or whistling, humming or 
musical. A gallop rhythm was suggestive of this condition to some. These 
auditory findings have failed to live up to their earlier promise. 1 ' 6 * 3 

An enlarged heart is characteristic, but this alone is rvithout significance unless 
it occurs in a patient Avho Avas previously knoAvn to have no cardiac condition that 
Avould explain this enlargement. This is true in the present case, and I belieA r e 
this fact is corroborative evidence that an aneurysm existed in this report. 

Pulsatory phenomena have been of great diagnostic significance. Libman and 
Sacks 8 in 1927 pointed out that a feeble first sound associated with a pulsation 
most marked betAveen the apex and the sternum Avas very suggestive of a cardiac 
aneurysm. A systolic pulsation separate and distinct from the apex pulsation 
has been stressed by Strauch, 9 Libman and Sacks, 8 Parkinson, Bedford and 
Thompson. 3 Dressier 1 believes pulsatory findings are of the greatest signifi- 
cance. In his series of cases radiological examination Avas of help in only one- 
half of the series, whereas pulsatory phenomena Avere present in all. He de- 
scribes these findings as follows: “The diagnosis of cardiac aneurysm is based 
primarily on physical examination. On palpation one finds a large and forceful 
cardiac thrust, which, depending upon the site of the aneurysm, is located either 
within the midclavicular line or outside of it, and most commonly at the level of 
the fifth rib. The diffuse character of the thrust, its considerable Avidth, and 
particularly its medial extension, are significant features in diagnosis. The area 
of pulsation is likely to be situated more craniad than one Avould expect for the 
apical thrust caused by an hypertrophied left ventricle. Such a pulsation is of 
significance for the diagnosis of cardiac aneurysm, if the history and the electro- 
cardiographic findings indicate a preceding cardiac infarction, and if other causes 
for such a forceful cardiac thrust, such as hypertension or mitral and aortic 
lesions, can be excluded.” 
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In the present case the area of pulsation was diffuse and of a somewhat 
heaving character ; it extended from the mesial to the midclavicular line to the an- 
terior axillary line. This was in sharp distinction to the very weak heart sounds. 
Both the first and the second sounds here were equally diminished. Here, too, 
there was a gallop rhythm, but this is of questionable significance as the patient 
was in obvious decompensation. 

To most men radiography, more especially fluoroscopy, offers the best means 
of accurately diagnosing cardiac aneurysm. 3 - B - 7 - 10 

Parkinson et al. 3 give the following radiographic signs as being of diagnostic 
significance : 


(1) Enlargement of the left ventricle with deformity of its contour. 

(2) A localized protuberance inseparable from the heart shadow on rotation 

of the patient. 

(3) Abnormal or absent pulsation of the aneurysmal zone. 

(4) Evidence of adhesions between the heart and chest wall. 

(5) Calcification of the wall of the sac or contained clot. 


The heart is almost always enlarged. This enlargement is left ventricular in 
type and is of the so-called aortic contour.” The aneurysm most often involves 
the lower half of the left ventricle, which makes the apex appear broadened or 
blunted and gives the heart a square or rectangular appearance. 3 The most char- 
acteristic finding of aneurysm, when it is present, is an abnormal bulge projecting 
from the surface of the left ventricular border. This is particularly diagnostic 
if also there is one of three findings under the fluoroscope : 


(1) A diminished or total lack of pulsation in the region of this bulge. 

(2) A paradoxical pulsation in the region of this supposed aneurysm, i.e., a 

systolic expansion of this area. 

(3) Calcification of the pericardium or wall of the aneurysm. 


A stiaight anteroposterior view may fail to demonstrate an abnormality of 
the ventricular contour for several reasons. The aneurysm may grow directly 
forward or directly backward. 3 - 0 If located at the apex, this bulge may be 
uned in the diaphragm and thus be obscured. Again, the interventricular sep- 
5 e 12 ln ™ lved ’ and so there w puld be an internal rather than external 
_ i fl 01 1 16Se reasons rotation of the patient into the various oblique 

pos hons under fluoroscopic control is invaluable and often will make the diL- 

T , r a w rt fr ty ’ Whereas 11 can onl y be suspected in the usual A-P radiograph. 
■ igi o ique view is best for demonstrating aneurysms of the anterior sur- 
face of the heart, the left for lesions on the posterior surface. Parkinson et aT 3 

ventricle ^ k een im Prossed by discrepancy between this enlarged left 
teonW such " T VaSCUlar Pedide - In other ^ft ventriculJhyper^ 

a broad pedicle ^ aSS0Ciafed wM > 

enlar^d and ' >rthodia « ra P I >y revealed a very greatly 

Sfcw. enlargement was mainly in the region of the left ventricle 
A P view appioached the lateral chest wall Thu • r . ’ 
apex was very much elonvaiwl t„ fin ,, ’ re gion of the 

- - - -ass 
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the'hearf 15 rCg! ° n “ S%ht 0nlWard b “' gi ” g "' ilh cad ' systolic contraction of 

aidw.'wSlTcl I, r b ? e ” ‘ h ?" ght by ma,Iy to S™ diagnostic 

t r’ °, n] y of corroborative value m that it showed evidence of cardiac 

infarction and helped in the location of the area infarcted. 

associated wilt 1 ,“ fl po! ? ted °“‘ tl,at Epical aneurysms seemed to be 
associated with majoi QRS deflections directed downward in the second and 

tr SrdS;,«c'?‘ agC ”■ ^ L , » 1939 made a s" 

associated with ventricular aneurysms, collecting 

“that larte chm l 1,leralure a ” d >'e))orting two of l,is own. He concluded 
follow!- j , anemysms of the anterior wall of the ventricle often give the 

tZS^iT'”' C ,a, ’ ges: ReIativc, l' Io "' R .. d<*P s„ S„ elevated 
a O g T f leads, negative T„ and positive T., T„. There is often also 

„ j Vi q 0111 cases eac ^ ^ was also included ; in those cases R was absent 
i fn nave was deep 1 he S-T segment was elevated and passed directly 
P si ive wave. He also found this was a relatively rare type of elec- 
tiocaidiogram, occurring only four times in 1300 tracings, and, apart from 
c neurysms, was found only with anterior infarcts in the process of healing. If 
persis ent it is always suggestive of cardiac aneurysm. Eliaser and Konigs- 
Jeig m t ie same year confirmed that this type of electrocardiogram was found 
m tiie presence of ventricular aneurysm, finding it in 40 per cent of their cases 
and ill 35.3 per cent of cases reported in the literature. They also described a 
second type of electrocardiogram which, though rare in occurrence, was just as 
diagnostic as the above. In cases collected from the literature this was found in 
23.5 per cent, whereas in their series it occurred in 40 per cent. This type of 
curve is described as showing marked right axis deviation with a negative T-wave 
in Lead I and an upright P in the same lead. These authors were unable to 
establish any correlation between the location of the aneurysm of the left ven- 
tricle and the axis deviation produced on the electrocardiogram. Aneurysms of 
the same site might produce any one of a number of electrocardiographic changes, 
namely (1) an Sy type, (2) an S 2 , 3 type, (3) bundle branch block, and (4) 
miscellaneous changes. 

In the case reported the electrocardiogram was essentially similar to the Sj 
type as reported by Eliaser and Konigsberg. 4 Here, however, T, was positive, 
whereas T, anas were slightly negative. There was also a small Q-wave in 
Lead II. 


The presence of right axis deviation in the electrocardiogram in a case with 
obvious left ventricular enlargement is interesting enough to deserve comment. 
It is rare to find right axis deviation in the presence of hypertensive or arterio- 
sclerotic heart disease. Nathanson 14 found only slight right axis deviation in 
two cases out of a group of 50 with advanced coronary disease. White and 
Comeau, 15 in 200 cases of coronary artery disease, found only seven (3.5 per 
cent) to have right axis deviation, and here it was of a very slight degree. They 
concluded : “It is evident that the finding of right axis deviation is strong, though 
not conclusive, evidence that the patient does not have coronary heart disease.” 

Bohning and Katz 10 found right axis shift to be infrequent in coronary 
occlusion, occurring only in some cases of anterior infarction. McMillan and 
Bellet 17 state that “right axis deviation sometimes occurs after an anterior in- 
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farction.” Klainer, 1S in a recent report, found only 36 instances of right axis 
deviation in hypertensive or arteriosclerotic heart disease in all the electrocardio- 
graphic records of the Beth Israel Hospital over a 10 year period (1929-1938). 
Of the 13 autopsied cases 12 showed severe coronary disease, and in 10 there 
were myocardial infarcts. In all of these cases showing infarcts there was ex- 
tensive necrosis of the heart muscle of the left ventricle. In two other cases 
there was a diffuse fibrosis of the myocardium. The cause of this right axis 
deviation in the presence of left ventricular enlargement, Klainer believed, was 
due to the widespread necrosis of the left ventricle so interfering with the 
conduction system of the myocardium as to completely nullify the effects of 
hypertrophy of this ventricle. No mention is made in this article as to whether 
a ventricular aneurysm was present or not. However, if the necrosis of the 
myocardium was extensive, as the author states, it is highly probable that 
aneurysmal dilatation was present to a greater or lesser extent in some of his 
cases. 

In view of the raiity of occuirence of right axis deviation in cases with 
hypertensive or arteriosclerotic heart disease and of its frequency (40 per cent 
of cases, Eliaser and IConigsberg 4 ) in cardiac aneurysm, I believe this type of 
electrocardiogram is veiy suggestive of a cardiac aneurysm, and when it occurs 
unexpectedly in a case of otherwise unexplainable left ventricular enlargement 
the possibility of this diagnosis should be brought to mind. 

The S 2 . 3 type, although also suggestive of ventricular aneurysm, occurs not 
infrequently in other conditions, such as non-sacculated myocardial infarcts, di- 
lated hearts, and marked enlargement of the left ventricle. 

As Eliaser and Konigsberg 4 point out, it is worthy of note that 63.7 per cent 
of caidiac aneurysms fall into one of two electrocardiographic patterns. 


Summary 

1. A case of cardiac aneurysm is reported with clinical, radiological, and 

electrocardiographic findings. 8 

2. No one method will diagnose every case, but the majority of cases can 
be diagnosed antemortem by the correlation of the above methods 7 
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VISUALIZATION OF THE BILIARY TRACT WITH AIR AND 
BARIUM FOLLOWING A BARIUM MEAL * 

Bv Daniel B. Faust, M.D., F.A.C.P., and Charles S. Mudgett, M.D., 

F.A.C.P., Washington, D. C. 

During studies made on the gastrointestinal tract, it has been noted from time 
to time that the gall-bladder or bile ducts, or both, contain air or barium. There 
has been much speculation about the cause of these occasional findings and an 
even greater interest as to the relationship between such findings and the symp- 
toms presented by the patient. The cases reported are far from being identical 
and opinions differ greatly as to the cause. 

In 1901, Stolz 1 reported three cases in which gas was found in the gall- 
bladder at autopsy. In 1925, Kirchmayr 2 reported an emphysematous cholecys- 
titis diagnosed during a cholecystectomy. In 1927, Wahlberg 3 reported f out- 
cases of gas bacillus infection found in a thousand gall-bladder operations. He 
included two cases previously reported in 1923 by Brutt. In 1931,. Hegner 
reported a case of gaseous pericholecystitis due. to gas bacillus infection. The 
primary pathological process was a chronic cholecystitis with stones. 

Gabriel, 5 in 1930, reported proof of patency of the common bile ducts in a 
case operated upon twice. The first operation was cholecystectomy. The pa- 
tient’s general condition had not permitted the removal of the gall-bladder at 
the first operation, at which time the gall-bladder had contained much foul pus. 
A large stone was found in the common bile duct when the gall-bladder was 
finally removed. Patency was demonstrated by injection of lipiodol through a 
tube inserted into the ducts through the biliary fistula. 

* Received for publication June 17, 1941 . . _ , _ , ... 

From tlie Gastrointestinal Section of the Medical Service, Walter Reed General Hospital, 
Washington, D. C. 
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In 1931, Jenkinson and Brouse 0 reported two cases in which there was 
visualization of the bile ducts by barium administered for gastrointestinal study. 
They mentioned 10 such cases reported at that time, most of which were ex- 
plained on the basis of intestinal fistulae between some part of the gastrointestinal 
and the biliary tract. 

In 1933, Rees * reported a case of duodenoeolic fistula with incompetent 
sphincter of Oddi. Traction from the fistulous tract apparently produced the 
incompetency, allowing the duodenal contents to pass into the bile ducts. The 
ramifications of the hepatic tree were visualized by a. barium meal. Liver func- 
tion was normal, but a non-functioning gall-bladder was demonstrated. An 
exploratory laparotomy was performed, revealing a fistula from the descending 
poition of the duodenum to the transverse colon. The fistula was dissected and 
removed. The gall-bladder was opened and gas escaped. Symptoms were re- 
lieved. However, a barium meal later still demonstrated patency of the sphincter 
of Oddi with barium filled bile ducts. " 


In 1936, Powers 8 reported four cases with air in the hepatic ducts. He 
states that air shadows in the hepatic tree probably occur quite frequently It 
appears to be his impression that internal biliary fistulae were responsible for 
the findings in his cases. In 1938, Schmidt " reported a case of emphysematous 
cholecystitis. The gas-filled gall-bladder was shown on roentgen examination 
without the use of dye. The cholecystogram showed poor gall-bladder function! 
1 his case was treated medically with improvement. 

In 1921 Busi 10 reported two cases with the gall-bladder filled with barium 
and air following a barium meal. In Toth cases there was a spontaneous biliary 
fistula between the gall-bladder and the duodenum, following a rupture of the 
gall-bladder, with passage of a biliary calculus directly into the duodenum. 

In 1925, Berg 11 reported a case with air and barium in the gall-bladder after 
a arium meal, six years following a surgical anastomosis of the gall-bladder to 
the stomach for an unstated reason. 

** 192 u Malle t 12 reported three cases in which both barium and air were 
esent in the gall-bladder following a barium meal. The first was a case which 
had been operated upon for cholelithiasis and chronic pancreatitis, in which a sur- 

Jears preHouslv In iT perf °™ ed between the gall-bladder and stomach three 
month and a half nr ' sec ° nd case an anastomosis had been performed a 
obstructive Hmulle *X between ** gall - bladdei - and stomach because oL 

anastomosis between the^gah bladder W d° f T fTi In *** third case ’ an 

relief of painful abdominal crises In tl fisT J farmed for the 

months later showed air in the Fall hlJL* , Ca ! e r ° ent genograms seven 

anastomosis. gall-bladder, with barium m the region of the 


between the duodenal’ bidband ^^11^1?,-^ ul ? us tract had been formed 
subsequent to the perforation of a^nnrlp ' ° ° W “? g a P end uodenal abscess 
in the fistulous tract, A V nd barium ™*e seen 

sages following a barium meal d ^ " and extralle patic bile pas- 

a 70 Who hod 

An internal biliary ° f /*> J°r 30 years 

found - - — - - ™ 
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the gall-bladder into the duodenum. In this case the smaller biliary radicals 
in the liver were outlined with the barium, and air noted in the smaller biliary 
ducts m the liver. No air was seen in the gall-bladder. 

Beutel, 15 in 1932, reported a case having adenocarcinoma. Grade IV, of the 
gall-bladder with cholelithiasis, and associated jaundice. There was a fistula 
between the gall-bladder and the duodenum, and air was noted in the gall-bladder. 
The patient died and the findings were confirmed. 

Prevot, in 1933, reported a case in which there was a spontaneous biliary 
fistula between the gall-bladder and the hepatic flexure of the colon, caused by 
the direct passage of a stone from the gall-bladder to the colon. In this case, 
following a barium enema, the barium was seen in the fistulous tract, and both 
bai ium and air in the gall-bladder. Air was also noted in the common bile duct 
and the hepatic duct. Prevot reported a second case the same year in which a 
gastrointestinal series showed barium in the gall-bladder and cystic duct, with 
air in the common bile duct, in a patient who had a spontaneous biliary fistula 
from the gall-bladder to the duodenum. This followed a direct passage of a 
stone from the gall-bladder into the duodenum. 

In 1935, Podlasky 11 reported a case in which there had been interscapular 
pain, with vomiting for one year, and a period of similar type of pain lasting 
two months, 15 years previously. Films after a barium enema and a barium 
meal both showed barium and air in the gall-bladder. A fistula was demon- 
strated between the fundus of the gall-bladder and the hepatic flexure that had 
probably occurred as a result of the direct passage of a stone from the gall- 
bladder to the colon. Operation was performed, with the removal of the fistulous 
tract, and a stone from the gall-bladder. The patient died postoperatively. 

In 1939, Pfeile 18 reported a case in which only air was seen in the gall- 
bladder. This patient had had a surgical anastomosis of the gall-bladder to the 
duodenum because of a carcinoma of the ampulla of Vater. 

It will be noted that in these cases the appearance of air in the gall-bladder 
was due either to a gas bacillus infection of the gall-bladder, or to a fistulous 
communication from the biliary tract to the stomach, the duodenum, or the colon, 
either spontaneous or surgical in origin. Numerous instances are found in the 
literature in which the biliary tract in part or as a whole has been outlined with 
barium following a barium meal or a barium enema, but without air being noted 
in the biliary tract. In these cases spontaneous or surgical biliary fistulae were 
present in the great majority. In many instances there had apparently been 
a direct passage of a calculus from the gall-bladder to the duodenum, either the 
duodenal bulb, or the second portion of the duodenum, or to the colon, most 
commonly the hepatic flexure. Seventeen cases have been reported in which no 
fistulae were demonstrated, and in which the biliary tract was outlined with 
barium to a greater or lesser extent. In none of the cases without fistulae was 
there any air noted in the gall-bladder or the bile ducts. It is believed in these 
cases that the barium gained entrance into the biliary tract through an incom- 
petent sphincter of Oddi, and perhaps this incompetency accounted for the 
symptoms in these cases. 

The first reported case of this type was in 1921, when Stephenson 10 reported 
a case with epigastric pain, relieved by food, of 18 years’ duration. A previous 
cholecystectomy and appendectomy had been performed. Again, in 1921, Beall 
and Jagoda 20 reported a case that had had epigastric pain, nausea and vomiting, 



CASE REPORTS 


359 


with chills and associated fever, for four months. There had been no previous 
operation. Exploration revealed an abscess in the left upper portion of the 
lesser peritoneal cavity, and enlargement of the pancreas was noted. In both 
of these cases there was visualization of the biliary tract with barium following 
a barium meal, but no fistulae were found. 

In 1926, Fishbaugh 21 reported a case, with nausea and vomiting of a few 
months’ duration, associated with loss of weight. The patient died and at au- 
topsy a tumor of the pancreas was found obstructing the second portion of the 
duodenum. Sighinolfi, 22 in 1926, reported a case in which the chief symptoms 
had been epigastric pain, with nausea and vomiting for two to three years. No 
operations had been performed. No fistulae were demonstrated in either of 
these cases. 

In 1929, Venable and Briggs 23 reported two cases in which there was visuali- 
zation of the biliary tract without a fistula. The first complained of pain, vomit- 
ing, chills and fever. T his patient had had a previous cholecystectomy, and 
operation subsequent to the examination was performed with removal of a cal- 
culus from a greatly distended common bile duct. The second case complained 
of pain, nausea and vomiting, with loss of weight. Previously a tumor, which 
had involved the greater curvature of the stomach, had been removed from the 
splenic flexuie of the colon. Operation was again performed and a tumor mass 
involving the greater curvature of the stomach, the jejunum, the spleen, and the 
pancreas was found. 


In 1929, Johannesson 24 reported two cases in which there was incompetency 
of the sphincter of Oddi. There had been no previous operations in these cases. 
A aige calculus was removed from the common bile duct, in one case, and the 
gall-bladder was removed because of chronic cholecystitis in the other. In the 
latter case, the common bile duct was large and the walls thick. 

In one of the cases mentioned by Jenkinson and Brouse, 6 in 1931, no fistula 

Tn d ,T°“- • 11 is assuraed that there was incompetency of the sphincter 
ot Oddi. I his patient had had a cholecystostoinv 17 years previously, later an 
appendectomy, removal of calculi from the pancreas, and an oophorectomy. She 

ni ^ ^ Ut ' yearS previousl 7> associated with pain in the right upper 

quadrant of the abdomen. No subsequent operation was performed. PP 

attacks ofabdoZSf °r , a CaSe that for one y eaI ' had suSered from 
tion of the daodenum!Tas°founi UOde " Um “ d narrown « of tl,e transTer « Por- 

cyatic dw'oS'the’? P T- Ch 7 ” reporled a case with the bile duct, 

Wlowtog V toril Tearme “’ with baritm,; 

and ascending portions of flip rli mar antiperistalsis in the descending 
In 1935, Levy et a! renortp l “"1 3 "' aS not demonstrated, 

ducts and gall-bladder with £ * d “ Case "!‘ lh vlsuahzatlon of the extra-hepatic 
pain for 10 years CWnr nUm ’ V 1 3 pat,ent who bad complained of epigastric 
In 3 d ,r de ” al Ul “ r bUt there was » Sa 
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and fever one year previously. At operation a scar of a duodenal ulcer in the 
region of the ampulla of Vater was found. The scar was located on the anterior 
wall of the descending portion of the duodenum, the entire duodenum being 
infiltrated, and the posterior wall fixed to the pancreas. It was believed that the 
contraction of the scar distorted the ampulla of Vater so that the sphincter of 
Oddi became incompetent. 

In 1938, Cristofanetti 30 reported four cases in which there was visualization 



Fig. 1. Gastrointestinal series, showing air with a small amount of barium, m 

flip era! l-nlannpr. 


of the biliary tract. In three .cases fistulae were found, and m the fourth there 
was none. The chief complaint of this case was epigastric pain. The gall- 
bladder was not visualized with the dye, and a diagnosis of chronic cholecystitis 

was made. _ . , • , 

In cases without fistulae, as with those with fistu ae, tie symptoms van 

but in most instances were referred to the upper abdomen. A vane y o c ° 
ditions was found in the cases with incompetency of the spuncter o L 
most frequent being duodenal ulcer and tumors in the upper a omen. 
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definite conclusions can be drawn from this small group of cases. In the case 
we are reporting the findings cannot be explained by either a gas bacillus infec- 
tion of the gall-bladder or a fistula between the biliary and gastrointestinal tracts. 
There was undoubtedly a relaxation of the sphincter of Oddi with general atony 
of the biliary tract. No case has been found in the literature in which the 
biliary tract has been visualized, and air seen in the gall-bladder without a fistula 
being present, as was in the case reported below. 



Fourteen-hour cholecystogram showing the dye and air in the gall-bladder. 


XVtrUKT 

December ^26, *1939 “ hI/IS adm j" ed t0 Walter E “ d General Hospital o„ 
At that time, following symptoms of PerS ° na ^ 1St0r) - r "T n0t remarkable until 1930. 

and one hour after elting, 1 diagnosis^?' 6pigaStric V™ before 
dietary measures in 1931 a gastrnintpsf i ^ - nc , U cer bad been made. Following 
Four years prior to admissbn hf T a S 1°^ n ° recurrence of the ulcer. 

with flatulence occurring i„ ^ ^ ‘ )Uadnmt associated 

S n paroxysms. A cholecystogram in 1938 showed a non- 
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functioning gall-bladder without calculi. Symptoms had continued, hut had been 
worse for a few weeks prior to admission. Ten days prior to admission lie had had 
a severe attack of pain in the right upper quadrant with marked flatulence, and similar 
attacks almost daily for a week prior to admission. The pain radiated to the hack 
and to the area below the right shoulder. The severity of the pain varied, but was 



•c- i rlinlecvstotrram and gastrointestinal series, taken prior to operation, 

showing air anTtoriL in the gill-bladder, and bariunt in the common b,le dhct, hepat.c 
ducts and the smaller bile ducts in the liver. 


often excruciating. It occurred most often when stomadi was empty, often 
waking the patient at night. The pain was relieve y a 'a ie , q,. i ^ p een 

pain frequently seemed to he brought on by beer or a a y me ■ . 

vomiting on only one occasion, and that occurred during a sever occasionally 

days prior to admission. There had been no_ nausea. The stools had occasionally 

been light in color, but not clay-colored at any time. He had been eating 
low fat diet for some months, and had drunk no alcoholic beverages. 
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Examination showed a well nourished adult male weighing 165 pounds. Aside 
from moderate tenderness in the upper right and lower left quadrants of the ab- 
domen, the examination was normal. 

Urinalyses and repeated blood counts were normal. The Kahn test was nega- 
tive. The blood urea nitrogen rose to 33 mg. per 100 c.c., following the vomiting of 
about 200 c.c. of old and fresh blood on January 13, 1940. The creatinine was 2 mg. 
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barium. n tne gall-bladder, and visualization of the biliary tree with 
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the opaque material into the common, cystic, hepatic and pancreatic ducts and the 
call-bladder The gall-bladder was outlined by the dye, and showed a fluid level and 
the presence of air (figures 2 and 4). At six hours a small amount of barium re- 

mained in the gall-bladder and common ducts. . i. 

The cause of the findings was not determined, but it was felt that there might 
possibly be a duodenal ulcer, or a polyp in the second portion of the duodenum in , the 
region of the sphincter of Oddi, which might account for its incompe tency. Because 
of this possibility and the gastrointestinal hemorrhage, an exploratory laparotomy wa 
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Fig. 5. ? 

performed on January 17 , 1940 . and no polyp, tumor or 

denum was opened and explored easil w ithout obstruction, through the « 

ulcer was found. A large tube P abnormalities were found. The ga 

and second portions of the duodenum t j 1£ duodenum and was easily freed, 

bladder was adherent to the second po gall-bladder were not thickened. The 

No stones were palpable and the wal so f e u The head of the pancreas 

common bile duct was easily palpated an n diagnosis of tumor of the head 

was somewhat larger and firmer than norma , Following operation a bland 

of the pancreas could not be made on gross appearance. Foiioru g 1 
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diet was taken and symptoms improved. No further acute pain or distress was 
experienced. 

On February 13, 1940, a combined cholecystogram and gastrointestinal series 
(figures 5 and 6) showed the same findings that were present prior to operation. The 
patient was discharged from the hospital on February 19, 1940, and has continued 
to be free from acute pain and flatulence to date (April 30, 1940). 



visualizatfon o^the’gall-bladder 1 ' wwTthe"^ gastr ° intestil,aI series a. — iaiIll 

of the intrahepatic ducts with barium, reta5ned> a " d StrCaking 


at six hours, showing faint 

' 1 1 im rAfotnad J 1 • 


Comment 

of T r ! b >’ 'ocompetenc 

tion from the cholecvstndnnr^ Vn- aton T of the whole biliary tract. Trac 
the incompetency ^ played a part « producin 
tion followed by L use S a bland 22*; the adhesion ^ at opera 

symptomatic relief afforded this patient, ’ ° W ^ may 111 part ex P lain th 



366 


DANIEL B. FAUST AND CHARLES S. MUDGETT 
Summary 

The literature on emphysema of the gall-bladder, and visualization of the 
biliary tract with barium following a barium meal, is briefly reviewed. Pre- 
viously reported cases were explained on a basis of a cholecystitis due to gas 
bacillus infections, to internal biliary fistulae, or, as in the case reported to 
incompetency of the sphincter of Oddi. 

2. A case of emphysema of the gall-bladder with incompetency of the 
sphinctei of Oddi, and general atony of the biliary tract, which was visualized 
following a barium meal, symptomatically relieved by the release of cholecysto- 
duodenal adhesions, and dietary measures postoperatively, is reported. 
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EDITORIAL 


HEPATITIS FOLLOWING THE ADMINISTRATION OF HUMAN SERUM 


The first clear recognition of the association of hepatitis and jaundice 
with the administration of supposedly normal human serum appears to have 
been made by Findlay and MacCallum, 1 ’ - who reported the development of 
this condition in men who had received yellow fever vaccine. They proved 
that the disease so produced was not yellow fever and that the active agent 
could ha* r e been conveyed only hy the human serum used in the cultivation and 
preparation of the vaccine. 

A little later Soper and Smith s reported the occurrence of similar cases 
in Brazil, and in 1940 Fox et al.' 1 reported a second outbreak. A large pro- 
portion of the cases of jaundice was limited to those who received vaccine 
from three lots out of 265 which had been used during that period. As far 
as known these lots differed only in the source of the human serum used in 
their preparation. 

A large number of similar cases also occurred in the armed forces of 
the United States in 1942 /'’ 0 The Secretary of War announced that 28,585 
cases of jaundice occurred with 62 deaths in all. Here, too, jaundice 
occurred only after the administration of certain lots of vaccine, and it was 
believed that the noxious agent was introduced in the human serum. 

In 1937, an outbreak of jaundice occurred in England among children 
who had received injections from one batch of pooled convalescent measles 
serum. Details of this epidemic have recently been published. 7 Of 109 
cases treated with this lot, 41 developed hepatitis and eight died. A second 
batch of adult measles serum gave rise to at least 11 cases of hepatitis with 
one death. Although differing in some details, the disease so closely re- 
sembled that following yellow fever vaccine that it seems probable that a 
similar if not identical agent is concerned. 

A brief reference 7 is also made to a similar apparently milder epidemic of 
86 cases of jaundice which developed in 266 British troops after the admin- 
istration of Seitz-filtered pooled mumps convalescent plasma. 

One striking feature of all these outbreaks was the long incubation period; 
This ranged from 12 to 20 weeks in a large majority of the cases, with ex- 


1 Findlay, G. M., and MacCallum, F. O.: Note on acute hepatitis and yellow fever 

immunization, Trans. Roy. Soc. Trop. Med. and Hyg., 1937, xxxi, 297-30 8. _ . . 

2 Findlay, G. M„ and MacCallum, F. O.: Hepatitis and jaundice associated with im- 
mumzation against certain virus diseases, Proc. Roy. Soc. Med., lyoo, xxxi, /yy-ouo.. 

8 Sopef, F. L., and Smith, H. H. : Yellow fever vaccination with cultivated virus and 
immune and hyperimmune serum, Am. Jr. Trop. Med., 1 938, xvii, 111-134. 

* Fox, J. P. et al. : Observations on the occurrence of icterus in Brazil following vac- 
cination against yellow fever, Am. Jr. Hyg., 1932, xxxvi,. 68-116. 

Jaundice following yellow fever vaccination, editorial, Jr. i 


t yellow lever, Am. jr. nyg., i x^v., , 0 « , yjY 

following yellow fever vaccination, editorial, Jr. Am. Med. Assoc., 19-u, cxix, 
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6 The outbreak of jaundice in the army, Circular letter No. 95, S. G. O., Jr. Am. Med. 

Assoc., 1942, cxx. 51-53. _ . 
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Homologous serum jaundice, Memorandum prepared by medical officers of the Min- 
istry of Health, Lancet, 1943, i, 83-88. 
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tremes ranging from two weeks to over a year. In most other respects the 
disease was indistinguishable from ordinary infectious hepatitis (catarrhal 
jaundice), either in its clinical features or in the pathological lesions reported 
in the fatal cases. 

The onset was usually gradual, with malaise, fatigue, loss of appetite 
and digestive disturbances; distention, epigastric distress, nausea, vomiting 
and diarrhea or constipation were frequently observed. Fever was slight and 
often absent. The urine became dark and the feces often light in color. 
Pruritus occasionally preceded the appearance of icterus. This was usually 
moderate in intensity and in a few cases failed to develop. The blood serum 

showed a high icterus index and gave usually a positive direct van den Bergh 
reaction. 


In some cases there was pain and stiffness in the joints, and rashes ap- 
peared, urticarial in type or resembling erythema multi forme. In about 20 
o 30 per cent of the cases the liver was enlarged and tender, but demonstrable 

mVr §< R ient °L t J e - SpIeCn Was rare ' The Ieuk °cytc count was usually nor- 
sta ‘ ; ™ msu fa,em retent,on was commonly observed during the acute 

recovery **** S0 but the cxcretion ratc returned to normal with 

wasS'Sl’T" Wh ° reCe ‘ Vcd . measlcs “‘"’“'““nt scrum, the disease 
often 1 1 ?"?** mortality high. In the severe cases there was 

casionallv ™ t ,rT !‘^ lll y> •"‘™ctability with screaming or delirium, oc- 

of reflexes T lr r ' Sld " y "' ,th c ° nvuls ' ons ' or Heecidity; and disturbance 
xes, including an extensor plantar response. These features suew«t 
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ment with phenol and ether). Because of the clinical resemblance of post- 
vaccination jaundice to infectious hepatitis, they suggested that the latter 
disease is caused by a virus and that the serum used in preparing the vaccine 
may have come from a subclinical case of hepatitis (or possibly a carrier). 

There is no direct proof of this hypothesis, nor is it known that infectious 
hepatitis is caused by a virus. No donor of icterogenic serum has been re- 
ported, who gave a history of jaundice. Three positive objections to this 
theory have been advanced. The incubation period of the two diseases is 
quite different. That of infectious hepatitis is believed to be usually be- 
tween two and four weeks, whereas that of “serum jaundice” is as many 
months. The age incidence is also different. A majority of the cases of 
infectious hepatitis occur in children or adolescents under 16. In the 
Brazilian cases, however, adults were predominantly affected, and suffered a 
more severe form of the disease than did children. 

Finally, if serum hepatitis is identical with infectious hepatitis, there 
should be contact infections in persons who had been exposed to cases of 
serum hepatitis. This has not been the experience either in Brazil or in the 
U. S. Army. Propert, however, has reported two cases of jaundice in con- 
tacts with cases of measles serum hepatitis. Furthermore Findlay and 
Martin 8 mention the occurrence of a disease indistinguishable from infec- 
tious hepatitis in African personnel in a unit in which they had been exposed 
to British troops with postvacciiie jaundice. 

Attempts have been made to convey infectious hepatitis to human volun- 
teers, but the results have been conflicting. Thus Voegt 0 claims to have 
transmitted the disease to human volunteers by feeding duodenal contents and 
by injections of serum from patients in the preicteric stage. Lanier, 10 on the 
other hand, reported negative results in a similar series of experiments. At- 
tempts to transmit the disease to animals have been almost invai iably 
unsuccessful. ' 

Findlay and Martin, 8 however, have recently reported transmission ex- 
periments in which they inoculated four volunteers intianasally with nasal 
washings from four cases of jaundice following yellow fever vaccine. After 
an incubation period of 28 to 50 days, a mild hepatitis developed in three of 
the four subjects. This observation, which appears to be dependable, con- 
firms the view that a living agent is concerned, although it does not prove 
the identity of serum jaundice and infectious hepatitis. 

This whole question is under active investigation, and a solution of 
many of these points may be anticipated. As far as vaccination against 
yellow fever is concerned, from the practical standpoint the difficulty has 
probably been met simply by discontinuing the use of human serum in 
preparing the vaccine. 

8 Findlay, G. M., and Martin, N. H.: Jaundice following yellow fever immunization. 
Transmission by intranasal instillation, Lancet, 1943, i, 6/8-680. 

9 Voegt, quoted by Findlay and Martin. 8 

10 Lanier, quoted by Fox et al. 4 
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The cases of jaundice which were first recognized all followed the use 
of serum for purposes of immunization. This is doubtless merely because 
their epidemic occurrence arrested attention and made it relatively easy to 
find a common factor which could explain their origin. There is no reason 
to doubt that cases of jaundice would occur if blood from such donors were 
used for ordinary transfusions or for the preparation of pooled plasma or 
serum. The long interval of two to six months before the development of 
the jaundice would divert suspicion from the transfused blood as a cause of 
the illness unless the possibility of such a relationship were known to the 
observer, lhe first clearly recognized cases of this type were reported from 
a British hospital.' Of 36 patients receiving massive transfusions of Seitz- 
filtered dried human serum in the treatment of peripheral vascular disease, 
eight developed jaundice. Conditions were such that ordinary infectious 
hepatitis could be excluded. Beeson 11 has also reported seven cases of 
jaundice occurring one to four months after transfusions of blood or plasma. 
Six of these occurred among a group of 81 persons diagnosed as catarrhal 
jaundice or toxic hepatitis. 

With the current widespread use of plasma, cases of this type are certain 
o develop Prevention at present is a difficult problem, as no experimental 
animal is known to be susceptible to the agent. A preliminary trial of each 
o ot pooled plasma in a small group of human subjects would presumably 
determine its safety. Because of the long period of observation, however 
such a procedure would scarcely be practicable under field conditions. For- 
unately the incidence of such cases is small, the mortality is low and re- 

r: f y H? Pe r t( ? be com P lete - The risk involved is too small to restrict the 
e ot blood or plasma in any conditions in which it is needed. 

plasm a B Jr S Arii.^ted. ' A^oc^' 1943^ C cxxt^ 132-1 134!° Ul m0nths after lransfusion of blood or 
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Dermatologic Therapy in General Practice. Second edition. By Marion B. Sulz- 
berger, M.D., and Jack Wolf, M.D. 632 pages; 21X14.5 cm. Year Book 
Publishers, Chicago. 1942. Price, $5.00. 

This book is intended primarily for general practitioners, and the authors give a 
clear, concise expose of the commoner diseases of the skin. In addition to the gen- 
eral principles of therapy, the authors give detailed formulae for many of the diseases 
and indicate how the substances are to he used. There are a few photographs illus- 
trating methods of therapy and skin lesions which are quite helpful. 

Although the title of this hook is “Dermatologic Therapy,” the authors include 
in it a chapter on syphilis. Since any scheme for the treatment of syphilis must at 
present be tentative and incomplete, because ideas and methods are changing as a 
result of current research, the chapter is satisfactory, although necessarily brief. The 
book as a whole can be highly recommended for general practitioners and students 
entering practice. 

H. M. R. 


Occupational Diseases of the Shin. By Louis Schwartz, M.D., and Louis Tulipan, 
M.D. 799 pages; 24X15.5 cm. Lea and Fehiger, Philadelphia. 1939. Price, 
$ 10 . 00 . 

Since occupational diseases have been recognized by almost all states in the 
Union as a cause for compensation, numerous articles and symposia on the subject 
have been published. The culmination of these may he found in this book by Schwar z 
and Tulipan, in which the authors have thoroughly reviewed the entire subject an 
have included essentially all the ordinary occupations and their hazards. . 

and war gases. been 

the various materials used m . v0 ] ume j s essentially a Bible for 

ability of their being hazards is discussed ^ “ fault to J found is that 

those who are interested in in . us rm. ^ mjght well have been omitted. This book 

SdttrfultSltee who are' interested in the workmen's compensa.ton laws, 
especially industrial dermatologists. H m. R. 

books RECEIVED 

„ »" s 

possible to discuss all of them. . ? v 1 1 cm. 

Chats ^Re, $4.50 PageS ’ ‘ ’ 

Ma nag ingYour Mi ** ^ *yS. 75 . 

Nutritional Deficiency in Nervous a)! f ^^ a a tt\ T ervous and Mental Disease. 
Publications of the Association for Research in Gildea, M.D., 

Editorial Board: Stanley Com M.D- (Uvum h cm 1943 . The 

and Harry M. Zimmerman, M.D. 2fo pages, * 

Williams & Wilkins Company, Baltimore. Pn , * • 

372 



REVIEWS 


. 373 


Human Gastric Function. By Stewart Wolf, M.D., Captain, M.C., A. U. S., and 
Harold G. Wolff, M.D. With a foreword by Walter B. Cannon, M.D. 195 
pages; 24X16 cm. 1943. Oxford University Press, New York City. Price. 


Pain Mechanisms. By W. K. Livingston, 
253 pages; 22X15 cm. 1943. The 
Price, $3.75. 


Lieutenant Commander, M.C., U.S.N.R. 
Macmillan Company, New York City. 


Hiagnosis of Uterine Cancer by the Vaginal Smear. By George N. Papanicolaou. 
M.D., and Herbert F. Traut, M.D. 73 pages; 28.5X21 cm. 1943. The 
Commonwealth Fund, New York City. Price, $5.00. 
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Additional A. C. P. Members in the Armed Forces 

Already published in preceding issues of this journal were the names of 1,439 
Fellows and Associates of the College on active military duty. Herewith are reported 
the names of 14 additional members, bringing the grand total to 1,453. 


Sidney Adler 
Walter S. Burrage 
F. Benjamin Carr 
John T. Eads 
Clarence K. Elliott 
Thomas B. Magath 
Cornelius C. Perrine 

Captain Milton M. Portis, Medical 
retired to inactive duty. 


Norman Plummer 
David E. Quinn 
William F. Rexer 
Bernard M. Scholder 
Frank E. Smith, Jr. 

Solomon C. Werch 
I. Sidney Zaur 

Corps, California State Guard, has been 


Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members : 

Boohs 

Dr. James B. Herrick, M.A.C.P., Chicago, 111. — “A Short History of Cardiology.” 

Reprints 

Edward L. Bortz, F.A.C.P., Commander, (MC), U. S. Naval Reserve— S reprints; 
George R. Callender, F.A.C.P., Colonel, (MC), U. S. Army— 1 reprint; 

Dr. Pedro Leandro Farinas Mayo, F.A.C.P., Havana, Cuba— 1 reprint; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J.— 1 reprint; 

Dr. Isidore W. Held, F.A.C.P., New York, N. Y. — 3 reprints; 

Walter S. Jensen, F.A.C.P., Colonel, (MC), U. S. Army— 1 reprint; 

Henry J. John, F.A.C.P., Lieutenant Colonel, (MRC), U. S. Army — 4 reprints; 

Dr. Charles E. Lyght, F.A.C.P., New York, N. Y.— 2 reprints ; 

Dr. Berthold S. Poliak, F.A.C.P., Jersey City, N. J.— 1 reprint; 

Dr. Adolph Sachs, F.A.C.P., Omaha, Nebr.— 16 reprints; 

Dr. Charles H. Sprague, F.A.C.P., Bridgeport, Conn.— 1 reprint; 

Dr. J. Manuel Viamonte, F.A.C.P., Havana, Cuba— 1 reprint. 


Dr. Elliott P. Joslin Awarded Distinguished Service Medal of the 
American Medical Association 

Dr. Elliott P. Joslin, F.A.C.P., Boston, was the recipient of the Distinguished 
Service Medal Award of the American Medical Association for 1943 in recognition of 
his contribution to our knowledge of diabetes and as an educator in that field. Dr. 
Joslin is Honorary President of the American Diabetes Association. In 1932 he was 
the recipient of the Kober Medal of the Association of American Physicians. He has 
travelled throughout the nation extending instruction on diabetes to the medical pro- 
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fession and to the public. He has delivered various important lectures, such as the 
Harvey Society Lecture in Boston, the Stephen Waller Ranson Lecture of North- 
western University Medical School, and the Malthe Lectures. 

Other recipients of the Distinguished Service Medal of the American Medical 
Association have included Dr. Rudolph Matas (1938), Dr. James B. Herrick, 
M.A.C.P., (1939), Dr. Chevalier Jackson (1940), Dr. James Ewing (1941). and Dr. 
Ludvig Hektoen (1942). 

Dr. T. Grier Miller, F.A.C.P., Philadelphia, Professor of Clinical Medicine at 
the University of Pennsylvania School of Medicine, was rccentlv honored by his 
Alma Mater, the University of North Carolina, by having bestowed upon him the 
honorary degree of Doctor of Laws. 

C , D , r - L - B ™r: , F ; A - C - P - Professor of Medicine at Temple University 

School of Medicine, Philadelphia, was recently appointed by the American Societv 
for Clinical Investigation as a member of that societv’s committee serving on the 
National Research Council.- " 


t D in ^ol\ Uel E ', Mu T n ’J- A - C ' P - Springfield, 111., was honored at a dinner on 
June 10 1943, marking his fifty years in the practice of medicine. The Sangamon 
County Medical Society Bulletin states that this is a distinction to which onlv 290 
doctors out of 12,500 in Illinois have become eligible. 7 

Dr. Munson was born August 25, 1866, attended Valparaiso University and 
graduated in medicine from Northwestern University Medical School in 1893. He 
did postgraduate work at - the University of Gottingen in Germany and at the Uni- 
versity of V lenna. He has been in practice in Springfield, 111., since 1899. He lias 
ieen a Fel ow of the American College of Physicians for many years, was one of 

iQAi^f ina i m ^ mbe ^ S ? f ltS B ° ard of Governors and served as a Vice President in 
1941-42. He is a Diplomate of the American Board of Internal Medicine. He has 

rw + aS M a e - Sld , en c ° f t le IIh T S . s , tate Medical Society, as President of the Central 
D.stnct Medical Society, as President of the Sangamon County Medical Societv, 

‘ nd ie was for many years District Councillor of the Illinois State Medical Society. 

American Y°° r *’ FA,CP ” Chica S°i IH., has been elected Treasurer of the 
President Associat >on to succeed Dr. Herman L. Kretschmer, who was made 

President-Elect at the Annual Meeting of the House of Delegates in June. 

“ «* 

and Elev^ti^CoimcMor^Dbtdrts^of addressed a ™ et ™S of the Tenth 

vania in Washington P a Tune 17 qS n ? ,i ^ ° f the State ° f Penns - vl - 
trition and Its Application Under War Rationing.” Y ^ * °” C ° nCept ° f Nu " 

OcJer'nS, W3 X'subiec^ C ° nduCt itS 16th equate Fortnight 

Lu<l "' ig Kast Lec,me - “ T,,s 
;itSa®^ r «t C ^ i ^.'r Ster ' ft*. of Regional 
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Thomas T. Mackie, F.A.C.P., Lieutenant Colonel, (MRC), U. S. Army— 
"Amebiasis and the Flagellate Diarrheas 

Dr. W. Osier Abbott, F.A.C.P., Philadelphia, Pa.— "The Management of Acute 
Intestinal Obstruction.” 

Di. Ilai old G. Wolff, F.A.C.P., New York, N. Y., will be Chairman of a panel 
discussion on "Emotions and Gastric Function” and Dr. Walter A. Bastedo, F.A.C.P., 
New York, N. Y., Chairman of a panel discussion on “Use of Sulfonamides in Gastro- 
intestinal Diseases.” 

Dr. Arthur F. Chace, F.A.C.P.. is President and Dr. Mahlon Ashford, F.A.C.P., 
Secretary of the New York Academy of Medicine. Dr. Bernard S. Oppenheimer, 
F.A.C.P., is Chairman of the Committee on Medical Education of the Academy that 
will arrange the program and Dr. F. Warner Bishop, F.A.C.P., is Chairman of the 
Graduate Fortnight Committee. 


The Kansas City Southwest Clinical Society will hold its 21st Annual Fall Clinical 
Conference, October 4-6, 1943. Among the guest speakers who will present papers 
at this conference are: 

Dr. Harrison F. Flippin, F.A.C.P., Philadelphia, Pa.; 

Dr. Edward H. Rynearson, F.A.C.P., Rochester, Minn.; 

Dr. Tom D. Spies, F.A.C.P., Birmingham, Ala.; 

Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich.; 

Dr. Paul D. White, F.A.C.P., Boston, Mass. 


The Mississippi Valley Medical Society will hold its 9th annual meeting in 
Quincy, 111., September 29-30, 1943. Among the well-known clinicians who have 
accepted places on the program are: 

Henry L. Dollard, F.A.C.P., Captain, (MC), U. S. Navy; 

Dr. Willis M. Fowler, F.A.C.P., Iowa City, Iowa; 

Dr. Samuel F. Haines, F.A.C.P., Rochester, Minn.; 

Dr. Archibald L. Hoyne, F.A.C.P., Chicago, 111.; 

Dr. Robert W. Keeton, F.A.C.P., Chicago, 111. ; 

Dr. LeRoy H. Sloan, F.A.C.P., Chicago, 111. 


Dr. Louis Hamman, F.A.C.P., Baltimore, Md., presented the Mellon Lecture 
sponsored annually by the Society for Biological Research of the School of Medicine 
of the University of Pittsburgh on May 27, 1943. Dr. Hamman spoke on “Acute 
Diffuse Interstitial Fibrosis of the Lungs. ’ 


Dr. Burrell O. Raulston, F.A.C.P., has been appointed Dean and Professor of 
Bacteriology at the University of Southern California School of Medicine in Los 
Angeles to succeed Dr. Seeley G. -Mudd, F.A.C.P., who has resigned. Dr. Raulston 
has been Professor and Head of the Department of Medicine and Director of Uimcai 
Teaching at the University since 1930. 

Dr. Robert S. Berghoff, F.A.C.P., Chicago, 111., was recently elected one of the 
Vice Presidents of the Illinois State Medical Society. 


Dr. Floyd L. Rogers, F.A.C.P., Lincoln, Nebr., has been named President-Elect 
of the Nebraska State Medical Association. 
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Dr. Peter Irving, F.A.C.P.. New York, N. Y.. Secretary of tlic Medical Society 
of the State of New York, has been named a member of the Moreland Act Commis- 
sion by Governor Dewey. This commission will formulate a long range program 
for the improvement of the mental hygiene hospitals of the State of New York. 


Dr. William H. Sebrell, Jr., F.A.C.P., U. S. Public Health Service, Bcthcsda, Md., 
has been named Treasurer of the American Institute of Nutrition. 


Dr. Neuton S. Stern, F.A.C.P., Memphis, Tenn., spoke on “Heart Neurosis” at 
the 81st semiannual meeting of the First Councilor District Medical Society of North- 
east Arkansas at Jonesboro, May 27, 1943. 


Dr. Newton G. Evans F.A.C.P., Professor and Head of the Department of 
Pathology and a member of the Board of Trustees of the College of Medical Evan- 
?943* S ' Los Angeles, Calif., was unanimously elected Dean of the College, May 5, 


Zolton T. Wirtschafter (Associate), Major, (MRC), U. S. Army, spoke on “The 
Importance of Minerals m Human Nutrition” at the 2nd Annual Conference on 
Conservation, Nutrition and Human Health held in Tar Hollow, Ohio, June 26-27, 


The Aero Medical Association of the United States recently elected its first 
group of twenty-five Fellows in Aviation Medicine. Among the members of thl 
College who were named Fellows of the Association are: 

Harry G. Armstrong, F.A.C.P., Colonel, (MC), U. S. Army; 

Dr. Louis H. Bauer, F.A.C.P., Hempstead, N. Y. ; 

Otis CL Benson, Jr. (Associate), Colonel, (MC), U. S. Army: 

t T n r?' TC arS ° n ( Associate )> Commander, (MC), U. S Navy 
John R_Poppen, F.A.C.P., Captain, (MC), U. S. Navy; 

gen G. Reinartz, F.A.C.P., Brigadier General, (MC), U. S. Army. 

State?pr"TdeT;“°Lmta«™T 0f Af> Medical Ass °*«°" of the United 
election of fifteen additional Fe 1 y gr ° Up ° f ten Fe,lo ' vs and f «>' the 

laws further provide that al sul trm S - ha COmprise the first group. The by- 

Group of Fellows and shall be bv Jwf; C Tr t0 F f owshi P sha11 be ™ ad e by the 
ing contributions to aviation medicine and tw fr ? m tl0Se , who have made out stand- 
Fellowship during any one year. ’ d ” m0re than ten slm11 be e, ected to 


on “War Probfems^n Milwaukee, Wis., spoke 
General Hospital No. 17 /nd the A ™> 

F.A.C.P.^n^Dr. Frederick" Stei R ’ ^ /f' 0 F ’ V ° lini ’ RA -C-P., Dr. Aaron Arkin 

members of the Board of Trusted™ the^Hek^ ’ ° f - Chicag0 > have R en named 

of Cook County (111.). 1 Hektoen Institute for Medical Research 
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Under the Presidency of Dr. Ernest D. Hitchcock, F.A.C.P., Great Falls, the 
Medical Association of Montana held its 65th Annual Session in Billings, JulvV-S 
1943. Among the speakers were: 

Dr. Wayne Gordon, F.A.C.P., Billings— “Gastritis: Diagnosis and Clinical 
Significance”; 

Alexander P. Ormond, F.A.C.P.. Major, (MR C), U. S. Army— “The Wartime 
Spread of Communicable Diseases.” 


1 he Philadelphia Chapter of the National foundation for Infantile Paralysis is 
sponsoting a series of eight lectures for physicians, nurses and physical therapists. 
One of these lectures will be presented by Dr. Pascal F. Lucchesi (Associate), Philadel- 
phia. Dr. Lucchesi will speak on “Diagnostic Signs.” 


Under the direction of Dr. Malcolm T. MacEachern, F.A.C.P., Chicago, 111., the 
11th Chicago Institute for Hospital Administrators will be held August 30-September 
10, 1943. 


On May 14, 1943, Dr. C. Sidney Burwell, F.A.C.P., Dean of the Harvard Medical 
School, Boston, Mass., delivered the 6th Annual Gerrish Library Lecture at the 
Central Main General Hospital, Lewiston, Maine. Dr. Burwell spoke on “Changing 
Viewpoints as to Disorders of Circulation.” 


Dr. William H. Sebrell, Jr., F.A.C.P., U. S. Public Health Service, Bethesda, 
Md., delivered the Marcus A. Rothschild Lecture at Beth Israel Hospital, New York, 
N. Y„ June 15, 1943. Dr. Sebrell spoke on “Trend of Recent Research in Vitamins 
and Clinical Symptoms of Vitamin Deficiency.” 


Dr. Lyell C. Kinney, F.A.C.P., San Diego, Calif., was elected a Vice President 
of the American College of Radiology at its annual meeting in Chicago, 111., June 6, 
1943. 


The Vancouver Medical Association conducted its summer school in Vancouver, 
B. C., June 22-25, 1943. Among the speakers were: 

Jonathan C. Meakins, F.A.C.P., Brigadier, Royal Canadian Army Medical Corps 

"Effort Syndrome and Allied Conditions in Civil and Military Practice” , - 

Dr. Maxwell M. Cantor, F.A.C.P., Edmonton, Alta. — “The Clinical Application 
of Research in Nutrition.” 


Dr. Wm. deB. MacNider, F.A.C.P., Chapel Hill, N. C., Kenan Research Pro- 
fessor of Pharmacology and Head of the Department of Pharmacology of the Uni- 
versity of North Carolina School of Medicine, has relinquished the Headship of this 
Department, to become effective September 1, 1943. He will continue in the De- 
partment as a research professor. 


Dr. Chester M. Kurtz, F.A.C.P., Associate Professor of Medicine, University of 
Wisconsin Medical School and Dr. N. C. Gilbert, Professor of Medicine, North- 
western University Medical School, were the special guest speakers at a meeting of the 
Rock County (Wisconsin) Medical Society at Janesville, June 22. The subject was 
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“Rheumatic Heart Disease and Coronary Heart Disease," with special emphasis on 
the convalescent care of cardiac cases. 


The National Foundation for Infantile Paralysis announced, on July 2, twenty- 
eight grants, totaling $354,370.00, to universities, hospitals, laboratories and other 
institutions in eleven States to continue investigative work in this disease. The funds 
are raised annually in January through the celebration of President Roosevelt’s 
birthday. 

Sixteen grants, totaling $216,020.00, were made for virus and after-effects re- 
search. Four of these are long-term projects being conducted at Yale University, 
Johns Hopkins University, the University of Michigan and the University of 
Wisconsin. 

Twelve giants, totaling $138,350.00, were made for various educational programs, 
including the training of technicians in the Kenny method of treatment. Some of 
these grants include projects for educational work for physicians and the public, 
$2,500.00 was appropriated for the preparation of a complete bibliography on 
poliomyelitis. 


Dr. A. B. Brower, F.A.C.P., Dayton, College Governor for Ohio, will be the 
official representative of the American College of Physicians at the celebration of the 
one hundredth anniversary of Western Reserve University School of Medicine to be 
held at Cleveland, October 27, 1943. 


Dr. Walter Clarke, F.A.C.P., Executive Director of the American Social Hvgiene 
Association, Rew York City, has been appointed Clinical Professor of Public Health 
Practice at Harvard University. During the past three years, he has served as Lec- 
urer on Public Health Administrative Practice, as applied to the control of syphilis 
and goimrrhea, giving ten lectures on this subject each year at the Harvard School of 
u ic Health. In- the academic year 1943-44, he will give forty hours of instruction 
covering the course, diagnosis and treatment of syphilis, gonorrhea, lymphogranuloma 
venereum, granuloma inguinale and chancroid and the epidemiologic and administra- 
ion measures for the control of these infections. He will also supervise the field 
raining of the students of public health specializing in venereal disease control. 

Association. C ° nt "'“ e “ ‘ h - e E *' CUtive Director ° f Social 


SPECIAL NOTICES 

Medical Officers Needed for Federal Civilian War Service 

brandies TuTi^, If IT ' V ° rl< 

announcing of a liberalized civil « • £ reat need for these men resulted in the 

The Civil Service Comnhs S 1on l ! erVI r Ce e ? a " 1,nat,on for Med ical Officers in 1941. 

The twenty optional branches VnT ’’Tr ^ re - a " nounced ** examination. 
Practice to Aviation Medici e Those Z c [°« ors ™ y *14% range from General 
as doctors of medicine in active on PP T ? , ^ ^ professi onal duties 

or in rural areas; or in bureaus of the r IlOSpita,s > ’ n dispensaries, or in the field 
tion, Civil Aeronautics ff 1 ™ the Veterans Administra- 
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a year) must have had at least 5 years of appropriate medical experience; for the 
Medical Officer grade ($4,428 a year), 3 years of experience in addition to a re- 
quired mterncship; and for the Associate Medical Officer grade ($3,828), 1 year of 
interneship. The salaries quoted include overtime pay. 

... ^! lerc <ire 110 written tests and no age limits. Persons now using their highest 
skills in war work should not apply for these positions. Appointments in Federal 
positions are made in accordance with War Manpower policies and employment 
stabilization plans. Before a definite offer of appointment is made, eligibles are 
cleaicd through the Procurement and Assignment Service for Physicians, Dentists, 
and Veterinarians, of the War Manpower Commission. 

Persons .rated eligible on the Medical Officer examination of 1941 need not file 
applications again unless they consider that they now possess qualifications for eli- 
gibility in a higher grade or different option. 

Further information and application forms may be obtained at first- and second- 
class post offices, Civil Service Regional Offices, and the Commission in Washington, 
D. C. 


Fort Des Moines, Iowa, June 19. — Marking a milestone in the recognition of 
women in medicine, an official ceremony was conducted this morning at First WAAC 
Training Center, Fort Des Moines, la. Dr. Eleanor Gutman and Dr. Elizabeth 
Garber became Officers in the Medical Corps of the Army of the United States, Dr. 
Gutman as a Captain and Dr. Garber as a First Lieutenant. They are the second and 
third ranking women in the Corps, Maj. Margaret Craigliill being the first ranking. 

Serving with the Women’s Army Auxiliary Corps at First WAAC Training 
Center, first in the capacity of contract surgeons and then as Women’s Army Auxiliary 
Corps Officers, the women physicians have been associated closely with the WAAC 
almost since its beginning. 

The official ceremony took place in the Post Headquarters office with Maj. E. R. 
Payne, Post Adjutant, administering the oath of office. 

Both Officers have had the rank of Second Officer which is the WAAC rank- 
equivalent to First Lieutenant in the Army. 


A Chinese blood bank, opened June 7 at 154 Nassau Street, New York City, to 
seek blood donations for soldiers of the Chinese armies, will accept the blood of 
persons who have had malaria, according to its sponsor, the American Bureau for 
Medical Aid to China. This can be done by using the Seitz filter, which eliminates 
malaria microorganisms. 

Almost every Chinese has had malaria at some time in his life, and the sponsors 
of the project realized that there could be few Chinese donors to the blood bank if 
persons who had suffered from the disease were ruled out. Dr. John Scudder of 
Presbyterian Hospital, who as Chairman of the Blood Bank Committee of ABMAC 
has been largely responsible for carrying through the project, had tested and proved 
the efficacy of the filter in Puerto Rico. 

Blood donations received at the bank are converted in its own laboratories into dry 
plasma and shipped to China in American army planes. The medical staff members 
of the blood bank, all of whom are Chinese, have had special training in American 
hospitals for this work and eventually will go to China as a unit to set up the first 
blood bank there. 
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OBITUARIES 

DR. ARTHUR CONKLIN BRUSH 

Dr. Arthur Conklin Brush, F.A.C.P., New York, N. Y., died on March 
17, 1943, in the Methodist Hospital in Brooklyn of broncho-pneumonia, at 
the age of eighty years. 

Dr. Brush was born in Brooklyn in 1862, attended the Polytechnic In- 
stitute, received the Degree of Doctor of Medicine from Columbia University 
College of Physicians and Surgeons in 1884. For many years he was a 
Visiting Neurologist and Consultant in the Kings County Hospital, Brooklyn 
Eye and Ear Hospital, Coney Island Hospital, and House of St. Giles the 
Crippled. 

He had been retired from active practice for a number of years although 
he continued some medico-legal work for some years after his retirement. 
He was the author of numerous papers, was an Affiliate Fellow of the Ameri- 
can Medical Association; Member of the Kings County Medical Society, 
Medical Society of the State of New York, New York Neurological Society' 
Brooklyn Pathological Society, Society of Medical Jurisprudence, and a Fel- 
low of the American College of Physicians since 1920. 

Dr. Brush was one of the last of the Old School, a highly respected citizen 
of the community, and his passing is a distinct loss to the medical profession 
and to his friends. 

Asa L. Lincoln, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. HUGH ATLEE BEAM 

. 14 Hu 8 h /ulce Beam, F.A.C.P., Moline, 111., was born July 15, 1882, 
at Dakota City, Iowa. He graduated from Northwestern University Medi- 
cal School m 1903. Thereafter he practiced medicine in Iowa for three 

Sce n ir7n re n 0Ved *° M ° line - ln " where he developed an extensive 
practice, which he kept up until the time of his death. 

r. earn id graduate work at Glen Lake Sanitorium, near Minneapolis 
H e was a past President of the Rock Island County (111 ) Medical Sod t 

Leals, r” ^ Medical Societ y> and a member of the State MeS 

Tnyfam Society. For eight years he™s 

spine atSt“utet ’sFl' 

1 1 ie 111 t,1IS community will mourn his passing. 

William F. Schroeder, M.D., F.A C P 

Rock Island, 111. 
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DR. FRANK R. BORDEN 

Lt ; Col. Frank R. Borden, (MC), U. S. A. (Retired), Fellow of the 
American College of Physicians, died in the Veterans Administration 
Facility at Augusta, Ga., March 28, 1942, of pneumonia, aged 68 years. 

Colonel Borden was born in Wisconsin, November 1, 1874. IPe studied 
Pharmacy at Northwestern University, graduating in 1896, Ph.G. He 
received his medical degree in 1902 from the University of Illinois College 
of Medicine. Thereafter lie served as Health Officer at Plainfield, Wis., 
and as local Surgeon to the Minneapolis, St. Paul and S. St. Marie Railroad. 
Pie served one year, 1907, as Instructor in Pharmacology at the College of 
Physicians and Surgeons of Milwaukee. On June 13, 1917, he entered the 
Medical Reserve Corps of the U. S. Army as First Lieutenant, serving during 
World War I, and remaining in the Corps after the War. Pie did post- 
graduate study at the University of Dijon (France) in 1919, and in 1924 
graduated as a Flight Surgeon from the School of Aviation Medicine of the 
U. S. Army. For several years he served as Assistant Commandant and 
Director of the Extension Course of the School of Aviation Medicine. In 
1937 he was retired from active duty, because of physical disability. He 
maintained Fellowship in the American Medical Association, and had been a 
Fellow of the American College of Physicians since 1936. 

DR. WILLIAM HARRIS FUNIC 

Dr. William Harris Funk, F.A.C.P., Captain, (MC), U. S. Navy, died 
January 7, 1943, following twenty-two years in Naval Service. 

Captain Funk was born at South Bend, Ind., May 14, 1893; received 
his A.B. degree from Williams College in 1916 and his M.D. degree from 
Johns Hopkins University School of Medicine in 1920. He immediately 
entered the Medical Corps of the Navy, and thereaftei served on many assign- 
ments in various parts of the world where the Navy maintains its stations. 

In the course of his career he did postgraduate work not only at the U. S. 
Naval Medical School at Washington, D. C., but at the University of Penn- 
sylvania Graduate School of ^Medicine in Philadelphia and the Massachusetts 
General Hospital in Boston. 

He was a Diplomate of the National Board of Medical Examiners and of 
the American Board of Internal Medicine, a Fellow df the American Medical 
Association, and had been a Fellow of the American College of Physicians 
since 1931. 


DR. CHARLES F. GORMLY 

Dr. Charles Francis Gormly died June 26, 1943, at Providence. 

A native of Providence, where he practiced internal medicine for thirty- 
two years, Dr. Gormly has brought to a'close one of the most valuable medi- 
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cal careers in the history of Rhode Island. He was graduated from Tufts 
Medical School in 1909 and spent three years on the neurological and medical 
services at the Boston City Hospital. During the first World War he served 
with the British Army and later in the Army of the United States in which 
he held the rank of Major and was Physician-in-Chief of the 13th Evacuation 
Hospital in France. It was he who did practically all the ground work in 
the organization of the 68th Evacuation Hospital which was recruited from 
the staff of the Rhode Island Hospital and is now serving in India. 

After many years as Visiting Physician Dr. Gormly four years ago be- 
came Physician-in-Chief of the Medical Service at the Rhode Island Hos- 
pital. Just before his death he completed a most successful year as Presi- 
dent of the State Medical Society — a year which he brought to completion by 
an exhibition of sheer pluck that will be long remembered by his colleagues. 

A number of signal honors came to him in his last few years. He was 
always a most enthusiastic member of our College and a regular attendant 
at its sessions. Many will remember him as the' genial Chairman and 
Toastmaster at the first New England Regional Meeting of the'Colle°-e when 
it was later discovered, he was already beginning to suffer from the condition 
ot which he died about a year and a half later. 

After thirty-three years of intimate friendship and association with Dr 
Gormly the writer finds it impossible adequately to express his thoughts and 
feelings but will quote from his own contribution to the Rhode Island Medical 
Journal The value of his life to his friends and colleagues, to his casual 
— mdeed to ever y citizen of Rhode Island, is beyond our ability 

, <Th !'° Ughout r the thirty-one years of his active practice he has always 
nJr a , dynamiC for< T e f ° r the betterment of the condition of his patients, lfis 

ica associates, his hospital and his community. Up to the time of his 

S szr — - * 

malady and yet he carrier] i progressive inroads of an incurable 

sician-i-chieVildh addZnT 13 "'’ w 35 1)ractilioner - “"^‘ant and phy- 
yearas President of the Rhode Island C ° nC ' USi0n “ S 

most heroicdeeds f'or'which rn 'V’ 1 this cam Paign through equals the 
life-long inspimion to all ” 386 deC ° ,ated “ ** Md battle. He is a ' 


Alex. M. Burgess, 
Governor for Rhode Island 
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COLLEGE NEWS NOTES 


DR. ROY MUNRO COLLIE 

Dr. Roy Munro Collie (Associate), Schenectady, N. Y., died April 24, 
1943, of hypertensive heart disease, at the age of 59 years. 

Dr. Collie was born at Gloversvillc, N. Y., graduated from the Albany 
Medical College in 1906, and for a great many years was connected in va- 
rious capacities with the Ellis Hospital at Schenectady. His was a life time 
of service in that community. He was a member of the Schenectady Acad- 
emy of Medicine, the New York State Medical Society, the Schenectady 
County Medical Society, and a Fellow of the American Medical Association. 
He had been an Associate of the American College of Physicians since 1926, 
having first become a member of the former American Congress on Internal 
Medicine in 1920. When that organization was merged with the College, 
he automatical \y was made an Associate and maintained that membership to 
the time of his death. 


POSTGRADUATE COURSES BY THE AMERICAN COLLEGE 
OF PHYSICIANS, AUTUMN, 1943 


The following courses have been arranged through the generous cooperation of 
the Directors and the institutions at which the courses will be given. The Advisory 
Committee on Postgraduate Courses will plan other courses during the winter and 
spring of 1944. These courses are organized especially for Fellows and Associates 
of the College, but where facilities are available, courses will be open to those with 
adequate preliminary training, including Medical Officers of the Armed Forces, who 
are now preparing either to meet the requirements for membership in the College or 
certification by the American Board of Internal Medicine. 

1 he courses are made available by the College to its members at minimum cost, 
because the College assumes the expenses of promotion, advertising, printing and 
registration. Physicians on active duty in the Armed Forces will be granted free 
tuition. 


COURSE NO. 1 — ENDOCRINOLOGY 
(October 11-16, 1943) 

University of Illinois College of Medicine and the 
Presbyterian Hospital 

1753 W. Congress St., Chicago, 111. 

Willard O. Thompson, M.D., F.A.C.P., Director 

Fee, $20.00 


Officers of Instruction 

Fuller Albright, M.D., Associate Professor of Medicine, Harvard Medical School 
Boston, Mass. ' 

PerC M a edidne y ’ M ' D " Professor of Neurosurgery, University of Illinois College of 

ot ph » 

LeSt of Medl3ne tedt ’ M ‘ D ‘’ Pr ° feSSOr of Sur S^y, University of Chicago, The School 
C ” 1 Physiology, °' De P artm “ t ° f and 

N ° r ”liiLfcotege^i I M e didn^' S '' ‘ ? ' ssistant Professor < l[ Urology, University of 
Char Ste g o H ThPsch“irfM3SS" S " rgery < Ceni, °- Uri " a ''>'>. University of 
A '"T«fc,!’sdiooi D '' F ' A ' CP " Proldssor of Physiology, Northwestern University 

i^ a ^ la 'ut>| , |^o , ^f S M l edicine^* C ' ne °" d H “ d °' ‘ he Depart - 
Schoo! of 'Med?ci„e ASSOC ' a “ M ' did ” a ' University of Chicago, The 

Cart R ? MOTre h 'S'D r< li^ r ° f B '"'i i . trn i !l 7' Emeritus, University of Chicago 
of Chicago 0 " Pr ° ,eSSOr and H “ d »' Department of Zoology uSsity 
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J. di*J. Pemberton, M.D., KA.C.S., Professor of Surgery, University of Minnesota 
Medical School; Head of Section in Surgery, Mayo Clinic: Rochester, Minn. 

Rchvnrd ij. Rynearson, M.D., KA.C.P.. Assistant Professor of Medicine, University 
of Minnesota Medical School: Consultant in Medicine, Mayo Clinic: Rochester, 
Minn. 

Elmer L. Scvringhaus, M.D., F.A.C.P., Professor of Medicine, University of Wis- 
consin Medical School, Madison, Wis. 

David Slight, M.D., Professor of Psychiatry, University of Chicago, The School of 
Medicine. 

Willard 0. Thompson, M.D., F.A.C.P., Associate Professor of Medicine, University 
of Illinois College of Medicine. 

Rolliu T. Woodyatt, M.D., Professor of Medicine, University of Illinois College of 
Medicine. 


Wherever possible in this course in Endocrinology, all clinical discussions will 
be illustrated by the demonstration of patients. 

In the prcclinica! sciences, discussion will be amplified by the presentation of 
actual specimens, by lantern slides and by microscopic demonstration. 

All meetings will be held in one of the amphitheaters in the Presbyterian Hospital 
(175,3 \V. Congress St.). Arrangements will be made for luncheons at the Illini 
Union (715 S. Wood St.). 

All those desiring to take the course are urged to make their hotel reservations 
early, because of the great demand for accommodations. 


Outline of Course 

Monday, October 11. 

Some Significant Milestones in Our Understanding of the Endocrines. 
Dr. Carlson. 

Endocrine Clinic: Diseases of the Thyroid. 

Dr. Thompson. 

Ketosis and Diabetes: Present Status of the Problem. 

Dr. Woodyatt. _ 

Principles Involved in the Treatment of Diabetes Mellitus. 

Dr. Keeton. 


Tuesday, October 12. 

Endocrine Treatment of Cancer of the Prostate. 

Dr. Huggins. 

Endocrine Clinic: Hypogonadism. 

Dr. Thompson. . . c 

Influence of Sex Hormones on Spermatogenesis; Technique of Spermatozoa 
Counts: Evaluation of Sex Hormones in the Treatment of Obstruction 
at the Neck of the Bladder. 

Hormone^ Assays in Blood and Urine: Clinical Significance and Practical Ap- 
plication. 

Dr. Koch. 

Pineal Disorders; Surgery of the Pituitary. 

Dr. Bailey. 

Lipocaic and Fat Metabolism. 

Dr. Dragstedt. 
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Wednesday, October 13. 

Dwarfism and Primary Ovarian Deficiency. 

Dr. Kenyon. 

Endocrine Disturbances Related to Deformations of the Genital Apparatus. 
Dr. Ivy. 

Endocrine Regulation of Menstruation: Clinical Significance. 

Dr. Hartman. 

Endocrine Clinic: Hypogonadism (Continued). 

Dr. Thompson. 


Thursday, October 14. 

The Development of the Ovary and Testis: Clinical Application. 

Dr. Moore. 

Endocrine Clinic: Diseases of the Adrenals, with Special Reference to Addison’s 
Disease. 

Dr. Thompson. 

Diseases of the Parathyroids. 

Dr. Albright. 

Psychotic Episodes in Endocrine Disorders. 

Dr. Slight. 

Friday, October 15. 

Endocrine Clinic: Pituitary Disorders. 

Dr. Thompson. 

Some New Clinical Syndromes. 

Dr. Albright. 

Diseases of the Pituitary. 

Dr. Rynearson. 

Carcinoma of the Thyroid. 

Dr. Pemberton. 

Endocrine Disturbances of the Female Reproductive Svstem. 

Dr. Sevringhaus. 


Saturday, October 16. 


This day will be devoted to the Regional Meeting, of the American College of 

Illinois hC D [ a M- ?° te1 ’ C1 !! cago ’ representing the States of Wisconsin, Iowa, 

Illinois. Indiana and Michigan. Detailed program later. 


COURSE NO. 2— ALLERGY 
(October 25-30, 1943) 

Roosevelt Hospital, New York, N. Y. 
Robert A. Cooke, M.D., F.A.C.P., Director 
(Minimal Registration, 25; Maximal Registration, 50) 
Fee, $20.00 


officers of Instruction 

7'o7 Ph5 ' Sida " Di — • ^pa^e, 

aSS”, At°te n d ?r °p? i ” i - aI Medid ™. Cornell Unive 
Clinic, New York Ho^sr Ph >™a” and Chief of the Allerg 
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Aaron Brown, M.D., Assistant Clinical Professor of Medicine and Chief of Allergy 
Clinic, New York University College of Medicine; Assistant Visiting Physician, 
Bellevue Hospital. 

Robert Chobot, M.D., F.A.C.P., Assistant Professor of Clinical Pediatrics, New York 
Post-Graduate Medical School and Hospital, Columbia University; Chief of 
Pediatric Allergy, New York Post-Graduate Medical School and Hospital; 
Assistant Chief, Allergy Clinic, Roosevelt Hospital. 

Russell Clark Grove, M.D., Associate Surgeon, Otolaryngology, Roosevelt Hospital. 
Joseph Harkavy, M.D., Associate in Medicine, Columbia University College of 
Physicians and Surgeons; Associate Physician and Chief of Allergy Clinic, Mt. 
Sinai Hospital; Associate Physician, Montefiore Hospital. 

Selian Hebald, M.D., Assistant Chief of Allergy Clinic, Roosevelt Hospital; Senior 
Clinical Assistant in Allergy, Outpatient Department, Mt. Sinai Hospital. 

. Michael Heidelberger, Ph.D., Associate Professor of Biochemistry, Columbia 
University College of Physicians and Surgeons; Chemist, Presbyterian Hospital. 
Beatrice Kesten, M.D., Dermatologist, Presbyterian Hospital and Vanderbilt Clinic; 

Associate Dermatologist, Welfare Hospital for Chronic Diseases. 

Paul Klemperer, M.D., Pathologist, Mt. Sinai Hospital. 

Will Cook Spain, M.D., F.A.C.P., Assistant Professor of Clinical Medicine, New 
York Post-Graduate Medical School and Hospital, Columbia University; Chief 
of Allergy Clinic and Attending Physician, New York Post-Graduate Medical 
School and Hospital. 

Arthur Stull, Ph.D., Captain, U. S. Army Sanitary Corps. 

Marion Sulzberger, M.D., Commander, (MC), U.S.N.R. 

Albert Vander Veer, M.D., Consultant in Allergy and Chief of Allergy Clinic, 
Roosevelt Hospital. 

Matthew Walzer, M.D., Associate in Medicine, Cornell University Medical College; 
Attending in Allergy and Chief of Allergy Clinic, Jewish Hospital, Brooklyn. 


To make this course available to a larger group than formerly, it was decided to 
resort to the mor.e'didactic type of presentation with lectures, clinics and conferences. 
Whil° the course is to be given at the Roosevelt Hospital, the Officers of Instruction 
have been drawn from many medical schools and hospitals throughout the City. All 
phases of Allergy — immunological, pathological and clinical — will be covered, includ- 
ing theoretical and practical aspects with the idea of furnishing the internist, the 
general practitioner or allergist with the latest information. On the last morning 
(October 30) there will be an optional session devoted to the preparation of allergen 
extracts and vaccines, and practical experience in testing. 

Outline of Course 


Monday, October 25. 


A.M. 

9:00-11:30 Registration. 

Introduction to Allergy. 

Dr. Cooke. 

11:30- 1:00 Extracts: Methods of Preparation and Standardization. 
Dr. Spain. 

P.M. 

2:00- 4:00 Skin Tests. 

Dr. Walzer. 

Seasonal Hay Fever (1st session). 

Dr. Vander Veer. 


4:00- 6:00 
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Tuesday, October 26. 

A.M. 

9:00-11:00 Pediatric Alle'rgy. 

Dr. Chobot. 

11:00- 1:00 Vasomotor Rhinitis. 

Dr. Brown. 


P.M. 

2:00- 4:00 Seasonal Hay Fever (2nd session). 

Dr. Vander Veer. 

4:00- 6:00 Immunology. 

Dr. Heidelberger. 


Wednesday, October 27. 


A.M. 

9:00-11:00 
11 : 00 - 1:00 
P.M. 

2:00- 4:00 
4:00- 6:00 
8:30 


Atopic Asthma. 

Dr. Spain. 

Pathology. 

Dr. Klemperer. 

Sinus Disease in Relation to Allergy. 

Dr. Grove. 

Infective Asthma. 

Dr. Cooke. 

Conference. 

(All members). 


Thursday, October 28. 


A.M. 

9:00-11:00 
11 : 00 - 1:00 
P.M. 

2:00- 3:00 


3:00-5:00 


Asthma Differential Diagnosis, Serum, Drug and Insulin Allerev. 
Dr. Baldwin. 

Vascular Allergy, Menier’s Disease, Migraine, Physical Allergy. 

Dr. Harkavy. 


Seasonal Hay Fever — Special Features. 

Dr. Hebald. 

Miscellaneous Allergies. 

Dr. Cooke. 


Friday, October 29. 
A.M. 

9:00-11:00 


11 : 00 - 1:00 

P.M. ■ 
2:00- 5:00 

8:00 


Contact Dermatitis. 

Dr. Sulzberger. 

Eczema, Urticaria, Angioneurotic Edema. 
Dr. Kesten. 

Clinic. 

Dr. Cooke. 

Dinner and Roundtable. 


Saturday, October 30. 

A.M. 

0pti n al ^ P u aCtical W ° rk on Tests - Ex tracts, etc. 
ur - otull, et al. 
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Reading List and Bibliography 
Course No. 2 

An attempt is made to obtain reading lists for eacli Postgraduate Course for 
publication in the Annals or Internal Medicine, making these lists available 
to the entire membership of the College, in addition to preparing better the men 
who will take the courses. These lists are not to be considered as all-inclusive. 
Textbooks 

Practice of Allergy. Warren T. Vaughan. C. V. Mosby Co., St. Louis, 1939. 
Asthma and Hay Fever in Theory and Practice. A. F. Coca, M. Walzer and A. A. 

Thonimen. Charles C. Thomas, Baltimore, 1931. 

Clinical Allergy. Louis Tuft. W. B. Saunders Co., Philadelphia, 1937. 
Occupational Diseases of the Skin. Louis Schwartz and Louis Tulipan. Lea and 
Febiger, Philadelphia, 1939. 

Monographs 

Allergy. C. E. Von Pirquet. Archives of Internal Medicine 7: 259, 1911. 
Anaphylaxis, Hypersensitiveness and Allergy. W. W. C. Topley. An Outline of 
Immunity, Chapter 12, p. 192. Wm. Wood Co., 1935. 

Hypersensitiveness, Anaphylaxis, Allergy. H. Gideon Wells. The Chemical Aspects 
of Immunity, Chapter 9. p. 225, second edition. Chemical Catalog Co., New 
York, 1929. 

Diseases of Allergy. Robert A. Cooke. Chapter 21, p. 1079, Internal Medicine. 

John H. Musser. Lea and Febiger, Philadelphia, 1938, third edition. 

Diseases of Allergy. Robert A. Cooke. Page 535, A Textbook of Medicine. Rus- 
sell L. Cecil. W. B. Saunders Co., Philadelphia, 1940, fifth edition. 

Human Sensitization. Robert A. Cooke and A. Vander Veer. Journal of Immun- 
ology 1: 201, 1916. 

Herter Lectures. H. H. Dale. Bulletin Johns Hopkins Hospital 31: pps. 257, 310, 
373 1920. 

Anaphylaxis. Carl A. Dragstedt. Physiol. Rev. 21: 563, 1941. 

Histamine and Anaphylaxis. W. Feldberg. Annual Review of Physiology, March 
1941. 

Articles . 

Immunological Basis of Sensitization 

Horse Asthma Following Blood Transfusion. M. A. Ramirez. J. A. M. A. 73: 984, 
1919. 

Studies on the Reactions of Asthmatics and on Passive Transference of Hypersus- 
ceptibility. Arent de Besche. Am. J. Med. Sciences 166: 265, 1923. 

Indirect Method of Testing. M. Walzer. J. Allergy 1: 231, 1930. 

Studies in Hypersensitiveness. XXXVI. A Comparative Study of Antibodies Oc- 
curring in Anaphylaxis, Serum Disease and the Naturally Sensitive Man. 
Robert A. Cooke and W. C. Spain. J. Immunol. 17: 295, 1929. 

Passive Sensitization of Human Skin by Serum of Experimentally Sensitized Animals. 

W. B. Sherman, A. Stull and S. F. Hampton. J. Immunol. 36: 447, 1939. 
Serological Evidence of Immunity with Co-existing Sensitization in a Type of Human 
Allergy. Hay Fever. R. A. Cooke, J. H. Barnard, S. Hebald and A. Stull. 

J. Exper. Med. 62: 773, 1935. 

Immunological Studies of Pollinosis. I. The Presence of Two Antibodies Related to 
the Same Pollen Antigen in the Serum of Treated Hay Fever Patients. M. H. 
Loveless. J. Immunol. 38: 25, 1940. 

Studies in the Transmission of Sensitization from Mother to Child in Human Beings. 

S. D. Bell and Z. Eriksson. J. Immunol. 20: 447, 1931. 
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The Placental Transmission of Antibodies in the Skin-Sensitive Type of Human 
Allergy. W. B. Sherman, S. F. Hampton and R. A. Cooke. J. Exper. Med. 
72: 611, 1940. 

The Question of the Elimination of Foreign Protein (Eggwhite) in Woman’s Milk. 

H. H. Donnally. J. Immunol. 19: 15, 1930. 

The Production in the Rabbit of Hypersensitive Reactions to Lens, Rabbit Muscle 
and Low Ragweed Extracts by the Action of Staphylococcus Toxin. E. L. 
Burky. J. Allergy 5: 466, 1934. 


General Clinical Allergy 

History Taking in Allergic Diseases. F. M. Rackemann. J. A. M. A. 106: 976, 
1936. 

Studies in Specific Hypersensitiveness. III. On Constitutional Reactions: The Dan- 
gers of the Diagnostic Cutaneous Test and Therapeutic Injection of Allergens. 
R. A. Cooke. J. Immunol. 7: 119, 1922. 

The Occurrence of Constitutional Reactions in the Treatment of Hay Fever and 
Asthma: Analysis of the Causative Factors. F. F. Furstenberg and L. N. Gay. 
Bull. Johns Hopkins Hospital 60: 412, 1937. 

The Delayed Type of Allergic Reaction. R. A. Cooke. Ann. Int. Med. 3: 658, 1930. 
Treatment of Allergic Disorders with Histamine and Histaminase. H. L. Alexander 
J. Lab. & Clin. Med. 26: 110, 1940. ' 


Asthma 


Asthma in Children. R. A. Cooke. J. A. M. A. 102: 664, 1934. 

Infecdve^Asthma. ^Indication of Its Allergic Nature. R. A. Cooke. Am. J. Med. 

Relation of Asthma to Sinusitis with Special Reference to the Results from Surgical 
Treatment. R. A. Cooke and R. C. Grove. Arch. Int. Med. 56: 779, 1935. 
The P^ogy of Bronchial Asthma. H. L. Huber and K. K. Koessler. Arch. Int. 
Med. 30: 689, 1922. 


H. L. Alexander, D. Luten 


Effects on Heart of Long Standing Bronchial Asthma, 
and W. B. Kountz. J. A. M. A. 88: 882, 1927. 

100™ l928 Ch ‘ al Asthma - W ‘ B - Kountz and H - L - Alexander. Arch. Path. 

s ' ud pj p T A H zzrT£2Ji £r> 9 E 22 o,ogic Factors in Bronchial 

Kesten.' J.A.’mTISTSS J '. HopkinS ' R - W - De " llam and B - M. 


Nasal Allergies 

1861^1936 GV Cr and Ast!ima Due t0 Molds. S. M. Feinberg. J. A. M. A, 107: 
por tan ce of and Treatment of Nasal Mucous Polyps. R. A. 

T — h - 

TheSteMeri^fT"' * " Vf 2 ^ 927 ^ T « at - 

Veer. ]. Allergy V^TlS^ Pere '" ,ia, Tfaa ‘"'™t of Hay Fever. A. Vander 

the R A,V ' f C • Cooke. J. Allergy S: 601 1937 
hem. J. Allergy «. 175 W 3 F ? er Re5 °'' t Areis ot North America. O. C. Dur’- 
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Intestinal Allergy 

Gastrointestinal Manifestations of Allergy. R. A. Cooke. Bull. N. Y. Acad. Med. 
Second Series IX: 15, 1933. 

I'ood IdiosN ncrasy as a Factor of Importance in Gastro-enlerology and in Allergy. 
\V. T. Vaughan. Rev. Gastroenterol. 5: 1, 1938. 

Skin Allergy 

A Tentative Classification of Allergic Dermatoses. M. B. Sulzberger, F. Wise and 
J. Wolf. J. A. M. A. 104: 1489, 1935. 

A Critical Review of 170 Cases of Urticaria and Angioneurotic Edema Followed fora 
Period of from Two to Ten Years. A. I. Fink and L. N. Gay. T. Allergy 5: 
615, 1934. 

Eczema. L. W. Hill. Vo 1. IV., Chapter 43, Brenneman’s Practice of Pediatrics. 
W. F. Prior Co., Hagerstown, Md. 

Studies in Specific Hypersensitiveness. XXVII. Dermatitis Venenata: Toxicoden- 
dron Radicans. W. C. Spain and R. A. Cooke. J. Immunol. 13: 93, 1927. 
Report of the Investigation and Successful Treatment (Preventive) of Dermatitis 
Resulting from the Handling of Tulip Bulbs. A. H. W. Caulfeild. J. Allergy 
181, 1937. 

Miscellaneous Allergy 

Cerebral Symptoms Induced by Angioneurotic Edema. F. Kennedy. Arch. Neurol, 
and Psychiat. 15: 28, 1926. 

Allergic Migraine. W. T. Vaughan. J. A. M. A. SS: 1983, 1927. 

Food Allergv in Henoch’s Purpura. H. L. Alexander and C. H. Eyermann. Arch. 
Dermat. & Syph. 16: 332, 1927. 

The Clinical Diagnosis of Periarteritis Nodosa. M. B. Cohen, B. S. Kline and A. M. 
Young. J. A. M. A. 107: 1555, 1936. 

Allergy Induced by Immunization with Tetanus Toxoid. R. A. Cooke, S. F. Hamp- 
ton, W. B. Sherman and A. Stull. J. A. M. A. 114: 1854, 1940. 

Elimination of Horse Serum Specificity from Antitoxins. R. D. Coghili, N. Fell, M. 

Creighton and G. Brown. J. Immunol. 39: 207, 1940. 

Physical Allergy. W. W. Duke. J. A. M. A. 84: /36, 1925. 

Allergy in Drug Idiosyncrasy. R. A. Cooke. J. A. M. A. 73: 759, 1919. 


COURSE NO. 3— SPECIAL MEDICINE 
(November 8-19, 1943) 

Philadelphia Institutions 
Charles L. Brown, M.D., F.A.C.P., Director 
Fee, $40.00 

The Advisory Committee on Postgraduate Courses of the College, in cooperation 
with authorities in Philadelphia and under the direction of Dr. Charles L. Brown, 
Professor of Medicine at Temple University School of Medicine, has drawn up an 
unique program, which should attract the interest of a large number of members ol 
the College, as well as Medical Officers of the Armed Forces. It offers a short, but 
detailed, resume in several different specialties. The plan is to allot approximate y 
one-half day to the consideration of each of the special fields of medicine covered m 
the program. In most instances discussions will be conducted by authorities o 
national repute. 
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The concluding day, Friday, November 19, will be devoted to a Regional Meeting 
of the American College of Physicians for Pennsylvania, New Jersey, Delaware and 
adjacent territory. The program will consist of a scries of clinics in the morning by 
the staff of the Hospital of the University of Pennsylvania; a luncheon at 1:00 P.M. 
at the College Headquarters, 4200 Pine Street; and an afternoon program, consisting 
of six important papers, three by Officers of the Armed Forces and three by outstand- 
ing civilian clinicians. In the evening there will be cocktails and dinner at the 
Benjamin Franklin Hotel, and an interesting program, in which Officers and Regents 
of the College and high ranking Officers of the Medical Corps of the Armed Forces 
will participate. 

The following outline of the course is in some instances incomplete, or subject 
to minor changes. 


Officers of Instruction (partial list only) 

Edwin B. Abramson, M.D., Assistant, Medical Department, Jewish Hospital 
Kenneth E. Appel, M.D., F.A.C.P., Senior Psychiatrist, Institute of the Pennsylvania 
Hospual; Assistant Professor of Psychiatry, University of Pennsylvania School 
of Medicine. 

Joseph T. Beardwood, Jr., M.D., F.A.C.P., Assistant Professor of Medicine Uni- 
versity of Pennsylvania Graduate School of Medicine 
Herman Beerman, M.D., Assistant Professor of Dermatology and Syphilology, School 
of Medicine and Graduate School of Medicine, and Assistant Director, Institute 
tor the Control of Syphilis, University of Pennsylvania. 

Mar witute nnett ’ Ph ' D " Physiol °S Jcal Chemist, Lankenau Hospital Research 

Alton D. Blake, M.D., Resident in Pathology, Bryn Mawr Hospital. 

Henry L. Bockus, M.D., F.A.C.P., Professor of Gastro-enterology, University of 
Pennsylvania Graduate School of Medicine. * 

Earl D Bond, M.D., Director of Research, Institute of the Pennsylvania Hospital: 

School o'f MedSn “ y “ ^ U " iversi,y °< Pennsylvania Graduate 

Robert W. Briggs, Ph.D., Biologist, Lankenau Hospital Research Institute 
Charles L. Brown, M.D F.A.C.P., Professor of Medicine and Hoad of the Depart- 
W Fvf nt n f r^ edl u ne ' , Tem P Ie University School of Medicine. 

F - A ' C - P " Pr0feSS ° r ° f Rad “'°^ U»iver- 

LlH h S^M M D D ?A°ct^f Bry ” H T tal ' 

son Medical Coliege of Ph'/ladriphia Lary " solo *>' and Bronchoscopy, 
“ifSaKpi^StS » °~ f Bhila- 

oubS^^r aad fSc"” ,vers “ y of 

Service. ’ ’ ” sslstant Surgeon General, United States Public Health 

John Eiman, M.D.. FA TP & e • , , ^ , 

sylvania Graduate School cj Medi ™ fesS £. r . ° f Patholo p> University of Penn- 
Memorial Hospital. Medicine; Director of Laboratories, Abington 

GllSO p r Ses?or e of S^rfery C Univ SU -f iCa l p*™ 6 “ B ’’’ Lankenau Hospital; Assistant 

0. Spurgeon English, M.D., ProSofo^Psvch ia?™ ^ radu f te TT Sch ° o1 of Medicine. 
Medicine. Psychiatry, Temple University School of 

ate Schoofof Medicine. 30 "^ 10 ^ Radiol °^ University of Pennsylvania Gradu- 
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Hamsun 1*. Mippin, i\l.D., I'.A.C.P., Associate in Medicine, University of Pennsyl- 
vania School of Medicine and Graduate School of Medicine. 

William I. Gefter, M.D., Clinical Instructor in Medicine, Woman’s Medical College 
of Pennsylvania. 


Horace R. Getz, M.D., Associate in Medicine, Univcrsitv of Pennsylvania School of 
Medicine. 

Herbert M. Goddard, M.D.. Coroner, City of Philadelphia. 

Benjamin A. Goulcy, M.D., Chief Coroner's Physician, City of Philadelphia. 

George C. Griffith, M.D., F.A.C.P., Assistant Professor of Cardiology, University 
of Pennsylvania Graduate School of Medicine. 

Joseph Hughes, M.D., Director of Laboratories, Institute of the Pennsylvania Hos- 
pital; Assistant Professor of Experimental Neurology, University of Pennsyl- 
vania Graduate School of Medicine.' 

Norman R. Ingraham, Jr., M.D., Chief, Division of Venereal Disease Control, Phila- 
delphia Department of Public Health; Assistant Professor of Dermatology and 
Syphilology, School of Medicine, and Associate Director, Institute for the Con- 
trol of Syphilis, University of Pennsylvania. 

Rudolph Jaeger, M.D., Assistant Professor of Neurosurgery, Jefferson Medical 
College of Philadelphia. 

Walter G. Karr, M.D., Assistant Professor of Biological Chemistry, University of 
Pennsylvania Graduate School of Medicine; Consultant Biochemist, Bryn Mavvr 
Hospital. 

Joseph V. Klauder, M.D., Associate Professor of Dermatology and Syphilology, 
University of Pennsylvania Graduate School of Medicine; Director, Ocular 
Syphilis Clinic, Wills Hospital. 

William Harding Kneedler, M.D., Associate in Tropical Medicine, Jefferson Medical 
College of Philadelphia. 

John A. Kolmer, M.D., F.A.C.P., Professor of Medicine, Temple University School 
of Medicine; Director, Research Institute of Cutaneous Medicine; Consultant 
in Serology, U. S. Public Health Service. 

Karl Kornblum, M.D., Associate Professor of Radiology, University of Pennsylvania 


Graduate School of Medicine. 

David W. Kramer, M.D., F.A.C.P., Assistant Professor of Medicine, Jefferson 
Medical College of Philadelphia. 

Paul R. Leberman, Lt., (MC-V-S), U.S.N.R. _ _ . „ , 

W. E. Lee, M.D., F.A.C.S., Vice Dean of Surgery, University of Pennsylvania Grad- 


uate School of Medicine. . 

Rubin M. Lewis, M.D., Acting Chief, Surgical Division, Tuberculosis, Philadelphia 
General Hospital; Clinical Associate Professor of Surgery, Woman’s Medical 


College of Pennsylvania. . . 

John S. Lockwood, M.D., F.A.C.S., Associate in Surgery, University of Pennsylvania 


School of Medicine. . f 

Max B. Lurie, M.D., Assistant Professor of Experimental Pathology, University ol 

Pennsylvania Graduate School of Medicine. 

C. H. Mann, M.D., Research Institute, E. R. Squibb & Sons, New A ork, N. \ . 
Albert G. Martin, M.D., Surgical Service “A,” Lankenau Hospital; Assistant In- 
’ structor in Surgery, University of Pennsylvania Graduate School of Medicine. 
Hans May, M.D., F.A.C.S., Surgical Service “B,” Lankenau Hospital; Associate in 
Surgical Pathology, University of Pennsylvania Graduate School of Medicine. 
Grace Medes, Ph.D., Physiological Chemist, Lankenau Hospital Research Institute. 
Merle M. Miller, M.D., F.A.C.P., Associate in Allergy, University of Pennsylvania 
Graduate School of Medicine; Chief of Allergy Clinic, Graduate Hospital o tie 
University of Pennsylvania. 

J. Monaghan, M.D., Instructor in Gastro-enterology, University of Pennsylvania 
Graduate School of Medicine. 
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John R. Moore, M.D., F.A.C.S., Professor of Orthopedics, Temple University School 
of Medicine. 

Julia Morgan, M.D., Professor of Tropical Medicine, University of Pennsylvania 
School of Medicine. 

Harry E. Morton, Sc.D., Associate Professor of Bacteriology, University of Pennsyl- 
vania School of Medicine. 

Meyer Naide, M.D., Instructor in Medicine, University of Pennsylvania School of 
Medicine. 

H. Ostrum, M.D., Associate Professor of Radiology, University of Pennsylvania 
Graduate School of Medicine. 

Harold D. Palmer, M.D., F.A.C.P., Senior Psychiatrist, Institute of the Pennsylvania 
Hospital; Professor of Psychiatry, Woman’s Medical College of Pennsylvania. 

Eugene Pendergrass, M.D., Professor of Radiology, University of Pennsylvania 
School of Medicine. 


Wm. Harvey Perkins, M.D., F.A.C.P., Dean and Professor of Preventive Medicine, 
Jefferson Medical College of Philadelphia. 

Alison H. Price, M.D., Fellow in Medicine, Jefferson Medical College of Philadelphia 

Hobart A. Reimann, M.D., Magee Professor of Practice of Medicine and Clinical 
Medicine, Jefferson Medical College of Philadelphia. 

Stanley P. Reimann, M.D., F.A.C.P., Associate Professor of Surgical Pathology 
University of Pennsylvania Graduate School of Medicine; Pathologist and 
Director of Research Institute, Lankenau Hospital. 

John C. Reinhold, Ph.D., Principal Biochemist, Philadelphia General Hospital. 

Jane Royle, M.A., Assistant Biologist, Lankenau Hospital Research Institute. 

William G. Sawitz, M D Assistant Professor of Parasitology, Jefferson Medical 
College of Philadelphia. 

Michael Scott, M.D., F.A.C.S., Assistant Professor of Neurosurgery, Temole Uni- 
versity School of Medicine. 1 

Florence Seibert, M.D., Associate Professor of Biochemistry, University of Pennsvl- 
vania School of Medicine. 


Thomas A Shallow, M.D., F.A.C.S.,' Professor of Surgery, Jefferson Medical College 
oi Philadelphia. s 

Lauren H. Smith, M.D., F.A.C.P., Physician-in-Chief and Administrator, Institute 

School “Sdae. P 1 AsSOC,ate Ps >’ cl ' iatri5t ’ University of Pennsylvania 


W, 11 Cook Spam M.D F.A.C.P., Professor of Clinical Medicine, New York Post- 
Graduate Medical School and Hospital, Columbia University; Chief of Allergv 
Tohn C H St’nf eW M°n k Post ; Graduate Medical School and Hospital; New York N Y 


vania Graduate* Ga ^ di ? logy ' University of Pennsyl- 

Cardiologist and Director of the Hear At ardl< £ oglst ’ Pennsylvania Hospital ; 

in-Chief, 5 ^Cardiovascular SerSce lb n^to n M ^ H °, SpitaI; Ph y^an- 

M'ax M. Strumia M n n; °f rVic e> ^bington Memorial Hospital. 

Hospital ; Assistant ProfessoTof Path Ao^vTA Cllaical Pathol °gy, Bryn Mawr 
School of Medicine. Pathology, University of Pennsylvania Graduate 

J m Philad^phia. M ‘ D " F - A - C - S " Associ ate in Surgery, Jefferson Medical College of 
larles Sualm, M.D., Assistant Coroner’s Physician, City of Philadelphia. 
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Paul Swenson, M>D., Professor of Radio logy, Jefferson Medical College of Phila- 
delphia. 

Gerrit Toennies, Ph.D., Organic Chemist, Lankenau Hospital Research Institute. 

Louis N. Tuft, M.D., Assistant Professor of Medicine and Chief of Allergy Clinic, 
Temple University School of Medicine. 

Henry lumen, M.D., Assistant Professor of Medicine, University of Pennsylvania 
Graduate School of Medicine. 

J. Vasline, M.D., Professor of Radiology, Woman’s Medical College of Pennsylvania. 

Matthew Walzer, M.D., Chief of Allergy Clinic, Jewish Hospital, Brooklyn, N. Y. 

Edward Weiss, M.D., F.A.C.P., Professor of Clinical Medicine, Temple University 
School of Medicine. 

William White, M.D., Research Fellow in Surgery, University of Pennsylvania School 
of Medicine. 

Bernard P. Widmann, M.D., Professor of Radiology, University of Pennsylvania 
Graduate School of Medicine. 

George Willaucr, M.D., F.A.C.S., Associate in Surgery, Jefferson Medical College of 
Philadelphia. 

Etizabeth Wilson, M.D., Assistant Coroner’s Physician, City of Philadelphia. 

Carroll S. Wright, M.D., Professor of Dermatology and Syphilology, Temple Uni- 
versity School of Medicine; Associate Professor of Dermatology and Syphilology, 
University of Pennsylvania Graduate School of Medicine. 

Thomas H. Wright, M.D., Clinical Director, Department for Mental and Nervous 
Diseases, Pennsylvania Hospital; Instructor in Psychiatry, University of Penn- 
sylvania School of Medicine. 

Joseph Yaskin, M.D., Professor of Neurology, University of Pennsylvania Graduate 
School of Medicine. 


' Outline of Course 


Monday, November 8. 

Psychosomatic Medicine 
Edward Weiss, M.D., F.A.C.P., In Charge 
Temple University School of Medicine 
3400 N. Broad St. 


A.M. 

9:00-11:00 


11 : 00 - 12:00 


X-Ray Museum, Sixth Floor 
Psychosomatic Conference. 

Cardiac Neurosis (Neurocirculatory Asthenia); Hypertension. 

Functional Indigestion; Cardiospasm; and Peptic Ulcer. 
Dr. Weiss and Dr. English. 

Low Back Pain; Panel Discussion. 

Dr. Chamberlain, Dr. Moore, Dr. Scott and Dr. Weiss. 


Monday, November 8. 


Allergy 


Merle M. Miller, M.D., F.A.C.P., In Charge 
Graduate Hospital of the University of Pennsylvania 
19th and Lombard Sts. 

North Lecture Room 

2 :00— 2 :20 Principles of Allergy. Physiological Pathology of the Allergic State. 

Dr. Tuft. T _ _ , . f n ;r 

2:20- 3:10 Seasonal Pollinosis. Treatment of Hay Fever-Evaluation o U 

ferent Methods. 

Dr. Spain. 


i 
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3:10- 4:00 

4:00- 4:20 
4:20- 5:00 


Gastrointestinal Allergy. Experimental Alimentary Allergy. Clin- 
ical Evaluation. (Motion Pictures.) 

Dr. Walzer. 

Bronchial Asthma. Pathology. 

Dr. Eiman. 

Diagnosis and Treatment. Demonstration of Skin Testing. Pas- 
sive Transfer. 

Dr. Miller. 


Tuesday, November 9. 

Syphilis 

Norman R. Ingraham, Jr., M.D., In Charge 
Hospital of the University of Pennsylvania 
34th and Spruce Sts. 


A.M. 

9:00- 9:10 


9:10- 9:50 


9:50-10:30 


10:30-11:25 


11:25-12:00 


Introductory Remarks: The Public Health Importance of Syphilis 
in War Times. 

Dr. Ingraham. 

The Problem of Falsely Positive Reactions in the Serology of Syphilis 
(Lecture and Discussion). 

Dr. Kolmer. 

Blindness Caused by Syphilis (Lantern Slides, Illustrative Case 
Records and Charts). 

Dr. Klauder. 

Standard Versus Intensive Treatment of Syphilis: Military and 
Civilian Applications (Lecture and Discussion). 

Dr. Stokes and Dr. Beerman. 

Treatment Reactions to Antisyphilitic Therapy. 

Dr. Wright. 


Tuesday, November 9. 


P.M. 

2:00- 3:00 
3:00- 4:00 
4:00- 5:00 


Blood Diseases 

Max M. Strumia, M.D., In Charge 
Bryn Mawr Hospital 
Bryn Mawr, Pa. 

Assembly Room, Third Floor 

The Hemolytic Diseases. 

Dr. Strumia. 

The Metabolism of Hemoglobin 
Dr. Karr. 

Reticuloendotheliosis. 

Dr. Strumia. 


lake and Dr. Chornock will assist in the discussion and demonstrati 
Wednesday, November 10. 

Cardiovascular Diseases 

William D. Stroud, M.D., F.A.C.P., In Charge 
Pennsylvania Hospital 
8th and Spruce Sts. 

A.M. (Detailed outline yet to come) 

9:00-12:00 


ion. 
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Wednesday, November 10. 


r.M?\ 

2:00- i f ,p 

V 

2:15- 2:30 

2:30- 2:45 
2:45- 3:00 
3:00- 3:15 
3:15- 3:30 
3:30- 3:45 
3:45- 4:00 

4:00- 4:15 
4:15- 5:00 


Peripheral Vascular Disorders 
David W. Kramer, M.D., F.A.C.P., In Charge 
Jefferson Medical College 
1025 Walnut St. 

Society Room 

Evaluation of Various Methods of Investigating Peripheral Circu- 
lation. 

Dr. Kramer. 

Fluorescein as a Means of Investigating the Status of Peripheral 
Circulation. 

Dr. Abramson. 

Periarteritis Nodosa; Allergic Influences. 

Dr. Hobart A. Reimann and Dr. Price. 

Endarteritis Obliterans. 

Dr. Kramer. 

Phlebitis — Acute and Chronic; Treatment. 

Dr. Willauer. 

Freezing Therapy and Anesthesia for Gangrene. 

Dr. Surver. 

Amputation for Gangrene: When, Where and How? 

Dr. Shallow. 

Ganglionectomy for Peripheral Vascular Disorders: Indications and 
Choice of Procedure. 

Dr. Jaeger. 

Blood and Plasma in Treatment of Chronic Leg Ulcers. 

Dr. Naide. 

Evaluation of the Various Newer Methods in Treatment of Periph- 
eral Vascular Disorders. 

Dr. Kramer. 


Thursday, November 11. 

Arthritis and Related Conditions 
Ralph Pemberton, M.D., F.A.C.P., In Charge 
Abington Memorial Hospital 
Abington, Pa. 

A.M. 

9:00-12:00 

Symposium 

1. Statistical Factors. 

2. Pathology. 

3. Physiologic Disturbances Involved. 

4. Clinical Presentation of Cases, with Emphasis on Diagnostic 

Methods and Treatment. 

5. Round Table Discussion. 

Dr. Pemberton, Dr. Bach and Dr. Scull. 
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Thursday, November 11. 
Paul R. Leberman, Lt., 


Gonorrhea 

(MC-V-S), U.S.N.R., and Harry E. 
U. S. Naval Hospital 


Morton, Sc.D. 


16th St. and Pattison Ave. 


P.M. 

2:00- 5:00 


Barracks A 


Introduction. 

Applied Anatomy and Histology of Lower Urinary Tract. 
Gonococcus — Pathology of Gonorrhea. 

Influence of Anatomic Structures. 

Clinical Course of Gonorrhea. 

Dr. Leberman. 


Neisseria Gonorrheae. 

Morphology of the Gonococcus. 

Staining Reactions. 

Biology of the Gonococcus (Susceptibility to temperature above 
body temperature. Relation to fever therapy). 
Susceptibility to Temperatures below Body Temperature. 
Precautions to Be Taken for Preservation of Specimens from 
Time of Collection until Cultured. 

Susceptibility to Weak Alkali (Microscopic and macroscopic 

LlSIS j • 

Susceptibility to Disinfectant Action of Chemicals. 

Importance of 10% C02 and Moisture for Maximum Growth. 
Cultivation. 

Media Used for Satisfactory Growth of the Gonococcus. 
Methods for Cultivating under 10% C0 2 . 

Comparison of the Efficiency of Culturing versus Smear 
Technique for Detecting the Gonococcus. 

Morphology of Gonococcus Colonies. 

Biochemical Reactions. 

Oxidase Test. 

Fermentation Tests. 

Pathogenicity for Man and Other Animals. 

Dr. Morton. 


Diagnosis of Gonorrhea. 

Technique of Gram Stain. 

Technique of Culture Procedures. 

Two Glass Test. 

Considerations of Non-Gonorrheal Urethral 
Cause of Local Symptoms. 

Dr. Leberman. 


Discharges. 


Treatment. 

Local Medication. 

Chemotherapy. 

Tests of Cure. 

Complications and Treatment Thereof. 

General Principles and Application of Artificial 
(Kettering Hypertherm Cabinet) 

Dr. Leberman. 


Hyperpyrexia 
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Management of Venereal Diseases in the Tropics. 

Lyniphopathia Venereum. 

Dr. Mann. 

Prevention and Control of Gonorrhea. 

Prophylaxis. 

Instruction to Patient. 

Cooperating Agencies for Control. 

1. LaFoIIette-Bulwinker Bill for the Control of Venereal 

Disease. 

2. Mann Act. 

3. May Bill. 

Dr. Leberman. 

Round Table Discussion. 

Dr. Leberman. 


Friday, November 12. 

Respiratory Diseases 

Hobart A. Reimank, M.D., and Louts I-I. Clerf, M.D., F.A.C.P., In Charge 

Jefferson Hospital 
10th and Walnut Sts. 

Clinical Amphitheater 

A.M. 

9:00-10:30 Acute Diseases of the Upper and Lower Respiratory Tract. 

Dr. Reimann. 

10:30-12:00 Chronic Diseases of the Respiratory Tract. 

Dr. Clerf. 


Friday, November 12. 


Tuberculosis 


David A. Cooper, M.D., F.A.C.P., In Charge 
'Philadelphia General Hospital 
34th St. below Spruce St. 

Lecture Room, First Floor, Tuberculosis Division 

P.M. 

2:00- 5:00 Tuberculin as a Tool in Tuberculosis Control. 

Dr. Seibert. 

Nutrition in Tuberculosis. 

Dr. Getz. 

Natural Resistance to Tuberculosis. 

Dr. Lurie. 

Surgery in Tuberculosis. 

Dr. Lewis. 

Clinical Conference.. 

Dr. Cooper and Staff. 
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Saturday, November 13. 

Gastrointestinal Diseases 


Henry L. Bockus, M.D., F.A.C.P., In Charge 
Graduate Hospital of the University of Pennsylvania 


A.M. 

9:00-10:00 


19tli and Lombard Sts. 

North Lecture Room 

Secondary Gastrointestinal Disorders 
Gastrointestinal Reactions in Depression. 

Dr. Yaskin. 

Abdominal Symptoms in Diabetes. 

Dr. Beard wood. 

Gastrointestinal Allergy. 

Dr. Miller. 


10:00-11:00 Round Table Conference — Dr. Bockus, Leader. 

The Clinical Application of Liver Function Tests in: 

1. Jaundice. 

Dr. Tumen. 

2. Cirrhosis of the Liver. 

Dr. Monaghan. 

3. Cardiac Disorders. 

Dr. Griffith. 

11:00-12:00 Gastro-Enterologic Conference: Case Problems. 

Medical Aspects. 

Dr. Bockus. 

Roentgenologic Aspects. 

Dr. Finkelstein. 

Surgical Aspects. 

Dr. Lee. 


Monday, November 15. 


A.M. 

9:00-12:00 


Chemotherapy 

Harrison F. Flipfin, M.D., F.A.C.P., In Charge 
Philadelphia General Hospital 


34th St. below Spruce St. 
Surgical Amphitheater 


c If . Panel Discussion: Chemotherapy, 
u a J 1 r er ^!^.^ nd Sulfamethazine; Introductory Remarks. 

Sulfamerazine vs. Sulfadiazine— Clinical Evaluation. 

Sulfonamides — Pharmacology. 

Dr. Reinhold. 

Sulfonamides and Penicillin— Laboratory Studies. 
uv. -Lockwood. 

Penicillin Clinical Evaluation. 

Dr. White. 
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Monday, November 15. 

Diagnostic Roentgenology 
Bernard P. Widmann, M.D., in Charge 
Hospital of the University of Pennsylvania 
34th and Spruce Sts. 

X-Ray Lecture Room, Fourth Floor 

P.M. 

2:00- 5:00 Roentgenologic Problems in Diseases of the Chest. 

Dr. Kornblum. 

Roentgenologic Consideration of Non-Surgical Lesions of the Breast. 
Dr. Vastine. 

Roentgenologic Aspects of: 

(a) Platybasia. 

(b) Low Back Pain. 

Dr. Chamberlain. 

Roentgenologic Problems in Bone Disease. 

Dr. Swenson. 

Roentgenology of the Urinary Tract. 

Dr. Pendergrass. 

Roentgenology of the Heart. 

Dr. Ostrum. 

Roentgenologic Problems in Diseases of the Gastrointestinal Tract. 
Dr. Widniann. 


Tuesday, November 16. 


Psychiatry 

Lauren H. Smith, M.D., F.A.C.P., In Charge 
The Institute of the Pennsylvania Hospital 
111 N. 49th St. 


A.M. 

9:00-12:00 


Auditorium 

The Wish to Fall 111 (Case Seminar). 

Dr. Bond. 

The Fundamentals of Clinical Psychiatry in the Community. 

Dr. Strecker. 

The Use of the Electroencephalogram as a Diagnostic Aid. 

Dr. Hughes. 

The Use of Physiological Adjuncts in Therapy. 

Dr. Palmer. 

The Status of Shock Therapy. 

Dr. Smith and Dr. Wright. . 

The Use of the Psychotherapeutic Interview in General Medicine. 

Dr. Appel. 
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Tuesday, November 16. 

Metabolic Problems 

Joseph T. Beardwood, Jr., M.D., F.A.C.P., In Charge 
Graduate Hospital oe the University or Pennsylvania 
19th and Lombard Sts. 

(Detailed outline yet to come) 

P.M. 

2:00- 5:00 


Wednesday, November 17. 


Tropical Medicine 


Wm. Harvey Perkins, M.D., F.A.C.P., In Charge 
Jefferson Medical College 


1025 Walnut St. 


A.M. 

9:00-12:00 


2 


P.M. 
:00- 5:00 


Auditorium 

Tropical Diseases of Potential Danger to This Country. 

Dr. Perkins. 

National and International Defenses against Tropical Diseases. 
Dr. Dunnahoo. 

Immunization in Tropical Diseases. 

Dr. Kneedler. 

Diagnosis of Important Tropical Diseases. 

Dr. Sawitz and Staff; Dr. Morgan and Staff. 

To be followed by laboratory demonstrations and discussion. 


Thursday, November 18. 


A.M. 

9:00-12:00 


T umors 

Stanley P. Reimann, M.D., F.A.C.P., In Charge 
The Lankenau Hospital 
Girard and Corinthian Avenues 
Doctors' Library 


1 . 


2 . 


3. 


4. 


6 . 


Carcinoma of the Stomach. 

Dr. Engel. 

Problems of Transplantation of Normal and Tumor Tissue 
-Ur. Briggs. 

Principles of Reconstruction after Removal of Tumors 

Ur. May. 

Carcinoma of the Rectum. 

Dr. Martin. 

Sulfur Compounds and Growth. 

A P Dr - Annies, Dr. Medes and Dr. Bennett. ' 

- Few Growth Problems Solvable by Tissue Culture 
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Thursday, November 18. 

Legal Medicine 

Herbert M. Goddard, M.D., In Charge 
Philadelphia City Morgue 
13th and Wood Sts. 

P.M. 

2:00- 3:00 Cardiac Traumatism, Industrial and Accidental. 

a. The usual types of cardiac traumatism seen in industry. 

b. The relationship of coronary artery disease and trauma. 
Dr. Gouley. 

3:00- 3:30 Sudden Death Due to Hemorrhagic Necrosis of the Adrenal Glands 

Associated with Meningococcic Infection. 

Dr. Wilson. 

3:30- 4:30 Demonstration of Fresh Pathologic Material from Cases of Sudden 

Death. 

Dr. Swalm, Dr. Wilson and Dr. Gouley. 


Friday, November 19. 

Regional Meeting 

of THE 


American College of Physicians 


A.M. 

9:30-12:00 

Medical Clinics. 

Hospital of the University of Pennsylvania, O. H. Perry 
Pepper, M.D., F.A.C.P., In Charge. 

P.M. 

1:00 

Buffet Luncheon. 

College Headquarters. 

2:00- 5:00 

General Session. 

Papers by eminent authorities, both Service and Civilian. 

(Detailed program later; also announcement of place of 
meeting.) 

6:30 

Cocktail Party and Dinner-Meeting. 

Benjamin Franklin Hotel. 
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ever, there was no evidence of a thyroid stimulating substance in the urine of 
12 out of 14 thyrotoxic patients studied by these investigators. 

In the light of the above observations it has been suggested 10 ’ 20 ' 21 that 
there exists a balance between the thyroid and the pituitary, and that any 
deficiency in the thyroid stimulates die pituitary to produce more of the 
thyroid stimulating hormone, and conversely, supplying the thyroid hormone 
reduces the anterior pituitary secretion of TSH. Salter 22 has called this the 
pituitary thyroid axis. On the basis of this theory one might explain the 
absence of any demonstrable TSH in the urine of thyrotoxic patients as being 
due to a suppression of the pituitary by an increased secretion of thyroid hor- 
mone. Another interpretation 12 has been suggested based on work reported 
by Loeser, 23 namely that the absence of thyrotropic substances from the body 
fluids of hyperthyroid patients might be due to an alteration or retention of 
the TSH by the overactive thyroid. Loeser injected 3000 units of TSH 
into intact rabbits and recovered the hormone from the blood for only one 
hour. However, he was able to demonstrate the hormone in the circulating 
blood of thyroidectomized rabbits treated in a similar manner for seven 
hours. Similarly Seidlin 24 recovered the hormone from the urine of thy- 
roidectomized guinea pigs previously treated with large doses of TSH, but 
he was unable to demonstrate any thyrotropic activity in the urine of intact 
guinea pigs treated in a similar fashion. 

In a previous publication 25 we reported that the thyroid stimulating hor- 
mone after being exposed by means of tissue culture technics to explanted 
adult rabbit thyroid tissues had lost its characteristic thyroid stimulating 
activity. Exposure to control tissues, except thymus and lymph nodes, did 
not diminish the activity of the thyroid stimulating hormone. W e suggested 
that such findings might explain the reported absence of thyroid stimulating 
substances from the urine of patients with the thyrotoxicosis of Giaves 
disease. 

The purpose of the present investigation has been to determine by means 
of tissue culture technics whether there is any difference in the effect of 
various types of human thyroid tissue on the activity of the thyroid 
stimulating hormone. 

Methods. Human thyroids * removed at operation were used in this 
study. The toxic goiters were removed after the patients had received the 
usual preoperative treatment with rest and iodine. Small amounts of nor- 
mal human thyroid tissue were obtained for this study by Dr. Oliver Cope 
at operations for parathyroid tumors. The non-toxic nodular thyroid tissue 
was obtained from routine operations for such goiters. For each experiment 
thyroid tissue weighing approximately 150 mg. was sliced and explanted 
in roller bottles 20 which had been coated with chicken plasma. A bathing 
fluid consisting of 15 c.c. of Tyrode’s 27 solution, which contained the thyroid 

* We wish to express our gratitude to surgeons of the Massachusetts General Hospital 
and of the Lahey Clinic for supplying us with fresh human thyroid tissue removed at 
operation. 
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stimulating hormone t in a concentration of one-half Junkmann-Schoeller 
o-uinea pig unit per c.c. was added to-each explant. The bottles were rotated 
15 revolutions per hour in an incubator at 38° C. for 24 hours. Following 
such an exposure the medium was withdrawn and assayed for thyroid stimu- 
lating effect, in duplicate, on two one day old chicks, according to the micro- 
histometric technic described by Starr and Rawson 10 and by Rawson and 
Salter. 30 Two one day old chicks were each injected with one c.c. daily of the 
test medium for three days, and were autopsied on the fourth day. The 
thyroids were removed immediately and fixed in 10 per cent neutral formalin 
for 24 hours and then dehydrated in alcohol and embedded in paraffin. Sec- 
tions were cut at 6 micra and stained with hematoxylin and eosin. Each 
section was examined under the oil immersion lens and inspected systemati- 
cally from end to end in parallel pathways until 100 acini had been examined. 
Each acinus in the path of crossing which presented a definite wall, and was 
cut cross-sectionally, was included in the study. From each acinus one 
representative cell was chosen and its height determined by means of an 
ocular micrometer. Frequency curves were plotted from the observed 
measurements, and the mean acinar cell height of each examined thyroid was 
derived. To provide a standard measure of activity of the assayed media 
four groups of day old chicks were injected on three successive days with 
thyrotropic hormone in dilutions equivalent to %, Vi, V 2 , and one unit. The 
mean acinar cell heights (MCH) of such test thyroids were determined as 
described above and compared with those of 10 control animals which had 
thyroid mean cell heights varying between 3.8 and 4.2 micra. The MCH 
of this group of thyroids averaged 4.0 micra. Four chicks treated with 
three daily injections of TSH in a concentration of Vs unit had thyroid mean 
cell heights which varied between 6.0 and 6.2 micra. The thyroid MCH 
of four chicks treated with a /4 unit daily for three days varied between 7.0 
and 7.3 micra. These assays had an average MCH of 7.2 micra. Ten 
animals treated with % unit daily had thyroid mean cell heights which aver- 
aged 8.2 micra and varied between 7.8 and 8.3 micra. The average MCH 
of four animals treated with one unit daily was 9.0 micra and had a range 
between 8.8 and 9.2 micra (figure 1). 

Results. ' Tissues from eight non-toxic nodular goiters were explanted 
and bathed in Tyrode’s solution containing V 2 unit of TSH per c.c. The 
basal metabolic rates of the donor patients before operation varied between 
minus 21 and minus 10. Assays of the bathing fluids showed no loss of 
t yrotropic activity. The mean cell heights of animals injected with media 
o owing exposure to these nodular goiters varied between 7.8 and 8.8 micra. 

e average MCH of this group of assay animals was 8.3 micra. Normal 
lyroid tissue from seven patients whose basal metabolic rates varied be- 
tween minus 6 and plus 10 caused a loss of about one-half of the original 
tryrotropic activity in the bathing media which before exposure to these 

of Antuitrfn-T ln<lebted t0 ^ K A ‘ Sharp ° f Parke ’ Davis & Com P an y for a generous supply 
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normal thyroids contained TSH in a concentration equivalent to V 2 unit per 
c.c. The thyroid mean acinar cell height of 14 test animals treated with 
such media varied between 6.3 and 7.2 micra and averaged 6.8 micra. These 
thyroid mean cell heights are comparable to those of animals treated with 
V<l unit of TSH daily in the standard response group studies. 

Tissue from 20 thyroids removed from patients with Graves’ disease 
was explained and exposed in each experiment to 15 c.c. of Tyrode’s solution 
containing TSIi in a concentration equivalent to Vz unit per c.c. The period 
of exposure was 24 hours. Assays of these exposed media demonstrated a 



0 1/8 1/4 1/2 ) 
TSH IN UNITS 


Fig. 1. Response of normal chick thyroid to increasing quantities of injected TSH. 
The ordinate shows mean cell heights, MCH, in micra, the abscissa the dose of TSH in 
Junkmann-Schoeller units. 

loss of the major part of the TSH activity. The thyroid mean acinar cell 
height of 40 assay animals treated with these media following exposure to 
toxic thyroid tissue varied between 4.1 and 5.7 micra and averaged 4.5 
micra. 

Since it has been suggested that the apparent inactivation of the TSH 
here observed might be due to the interference of the normal TSH action 
on the test chicks’ thyroids by some hormonal or metabolic substance washed 
out of the thyroid tissue slices and into the bathing medium, the following 
control studies were done. -Two equal amounts of thyroid tissue from each 
of nine thyrotoxic patients were explained into separate bottles. The 
medium added to one bottle contained TSH in a concentration equal to Vz 
unit per c.c. The medium in the corresponding bottle contained no pituitary 
hormone. At the end of the 24 hour exposure, TSH in a concentration 
equivalent to Vz unit per c.c. was added to the medium from the second 
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bottle, and both media were assayed in the usual manner. Assays of the 
media which contained the TSH during the period of exposure showed a 
loss of the normal TSH activity. When the hormone was added to the 
medium after exposure to the thyroid tissue slices there was no loss of TSIi 
activity. The mean acinar cell heights of animals treated with the latter 
media averaged 8.1 micra (figure 2). 

Two patients who presented clinical pictures of discrete toxic adenomata 
were seen during this period of study. Explants were made of the adeno- 
matous processes as well as of the surrounding normal tissue, and the effect 



B MR 

Dg. 2. Response of chick thyroid to injection of media containing TSH in the con- 
ation of Ys Junkmann-Schoeller unit per c.c. after these had been exposed to human 
thyroid tissue (goiter) explants. Shown by dots. The ordinate discloses the mean cell 
^'Ehts, MCH, in micra, and the abscissa the BMR of the patient from whom the explanted 
^Juenal was derived. The left-hand flock of dots at the level of MCH 8 micra, and BMR 
, to — 10, are for non-toxic nodular goiter cases. The next flock, MCH around 7 micra, 
c a “MR — 6 to + 10, are for normal thyroids, and the right-hand flock, MCH from 4 to 
, micra . and BMR + 25 to + 65, are for toxic hyperplastic goiters. The black triangles 
the' V • thyroid MCH of chicks injected with TSH, Yi unit per c.c. which had been added to 
, only after the latter had been exposed to explants of toxic thyroid tissue. It is 

• ,. noted that no inactivation took place (see text). The lower horizontal broken line 
<cates the average thyroid MCH of ten untreated chicks; the upper, that of ten chicks 
heated with % unit of TSH. 

°f these tissues on the activity of the exposed thyroid stimulating hormone 
Was determined. 

One of these patients, Mrs. C., an Italian woman of 33, had noted an 
enlargement in the region of the left lobe of her thyroid seven years before 
following a pelvic operation. This nodule increased in size gradually, but 
more rapidly in the three months just prior to admission. During the 
period of more rapid growth the patient noted some hoarseness and also 
some palpitation. She also complained of tremor of the hands She h d 
not noted any weight loss, but had had a marked increase in appetite 6 Q n 
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physical examination a a cm. rounded nodule in the upper portion of the 
left lobe of the thyroid was observed. This nodule was firm and non-tender. 
The hands were warm and tremulous when extended. The basal metabolic 
rate (BMR) was plus 24. Following two weeks on iodine there was no 
change in the BMR. At operation the thyroid adenoma, which after re- 
moval weighed 19 grams, was quite vascular and was removed" completely. 
The right lobe was found to be pale and atrophic. A piece of the right lobe 
was removed for histologic examination and fpr in vitro studies. Eight days 
following the removal of the adenoma the BMR was minus one. The pulse 
rate which had been in the neighborhood of 100 to 120 fell to 70. Symp- 
toms of palpitation disappeared and the patient admitted to being less nervous 
than before the operation. The adenomatous tissue when exposed to TSH 
containing medium, in tissue culture bottles, exerted an inactivating effect 
on the pituitary hormone. The apparently atrophic tissue found on the 
opposite side of the thyroid failed to inactivate any of the exposed TSH. 
The thyroid mean acinar cell heights of animals treated with media follow- 
ing exposure to the adenomatous and the atrophic tissue were 4.7 and 4.8 
micra, and 8.0 and 8.5 micra respectively. 

The second patient presenting a picture of toxic adenoma was a 23 year 
old white American born woman who entered the hospital complaining of 
nervousness and weakness. She had an intolerance to heat, and reported 
an increasing appetite Avith no loss of weight. She also complained of dysp- 
nea and palpitation. On physical examination she Avas found to have a 
diffusely enlarged thyroid that did not transmit a bruit. She had prominence 
of the eyes Avith some lid lag, and Avas found to have a rapid and bounding 
pulse. Her basal metabolic rate Avas plus 24. She Avas instructed to take 
potassium iodide and Avas .discharged on a medical regime. She did not 
make a good response to iodine. In the Out-patient Department her basal 
metabolic rates varied betAveen plus 25 and plus 35. The left lobe of the 
thyroid gradually increased in size, and though the tissue on the right side of 
the trachea was palpable, it seemed definitely smaller and less involved than 
the tissue palpable on the left side. A left hemithyroidectomy Avas done 
and a biopsy was taken from the right lobe which at operation appeared to 
be normal except for tAVO small nodules palpated deep in the central portion 
of the lobe near the trachea. Following the hemithyroidectomy the patient 
gained five kilograms in weight and had a marked improvement in symptoms. 
Her metabolic rate fell gradually to plus 2. Equal amounts of tissue from 
the removed adenoma and from the biopsied, apparently normal thyroid 
tissue, were explanted and exposed in parallel experiments to bathing media 
containing % unit of TSH per c.c. for 24 hours. Thyroid mean acinar cell 
heights of test animals treated Avith medium after its exposure to the adeno- 
matous tissue were found to be 4.1 and 4.3 micra indicating an almost com- 
plete inactivation of TSH. Media following exposure to the apparently nor- 
mal tissue contained about one-half of the original TSH activity, thus in- 
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activating about the same amount of TSH as normal thyroids were observed 
to have done. The mean acinar cell heights of such assay thyroids were 7.1 
and 7.1 micra. 

Discussion 

These findings indicate that normal human thyroid tissue can inactivate 
its stimulator, the thyrotropic hormone, when the latter is exposed to the 
thyroid tissue in vitro. This inactivating effect of normal human thyroid 
tissue on TSH is similar to that observed in comparable in vitro studies on 
the effect of rabbit thyroid tissue on the activity of TSH. In terms of 
tissue weight, however, the normal human thyroid does not inactivate the 
same quantity of hormone as does the rabbit thyroid. This difference can 
probably be explained as a variance in species response. Dr. Ruth E. Cortell, 
working in our laboratory, has observed in studies on tissue respiration with 
Warburg technics that the oxygen consumption of thyroid tissue varies 
from one species to another. She has also observed that the human thyroid 
has a much lower rate of oxygen consumption than that of any animal 
thyroids studied. 

The observation of variations in the amount of hormone inactivated by 
pathologic human thyroid tissue as compared to the amount of hormone 
altered by normal human thyroid tissue is probably of real significance in 
considering the pathologic physiology of thyroid disease. The observed 
failure of the non-toxic nodular thyroid tissue to inactivate its stimulator 
may piovide an explanation for the low basal metabolic rates so frequently 
observed in many non-toxic goiterous patients. Conversely the observed 
increased ability of thyroid tissue removed from people suffering from 
Craves disease to inactivate the thyroid stimulating hormone may point to 
an increased sensitivity of such diseased thyroid tissue to normal, or possibly 
increased amounts, of the pituitary secreted thyroid stimulator. On the 
basis of these observations one might advance the hypothesis that thyroid 
tion is at least in part, dependent upon the ability of the end organ 

of normal and plo^ic 
t y f T J S , H may wel1 dlrect our attention in endocrine research 
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° f the md ° rganS t0 h -monaI actions as we 1 as on th 
observed cST T™** ° f SeCreted ho ™ es - Indeed the varying effect 

ImeX^^ 71 n ° n - diSeaSed tak - Horn th 

ments, suggest £’ t cerSV K 7 , 6 eXP ° Sed TSH in paralIel e *Peri- 

reactivity of focalized cdluktr groims^ T S ^3i ^ d ? endent up ™ the 
likewise indicate variations in tlnfmptalTr as reported observations that 
tissue. He reported Sti tox c S , Van ° US types of thyroid 

sumption studios in the Warburg tissue resp” oLTer had? greLTfa ft? 



412 


RAWSON, GRAHAM, AND RIDDELL 


noimal or non-toxic goiterous tissue. He also found that the latter tissue 
consumed oxygen at a slower rate than did normal tissue. 

Since we have observed in this study that thyroid tissue removed from 
patients with thyrotoxicosis inactivates nearly twice as much TSH as 
does normal human thyroid tissue, it seems quite possible that the reason for 
our inability to demonstrate with present methods any thyroid stimulators in 
the urine of thyrotoxic patients might be due to the complete inactivation of 
the secreted TSH by the overactive thyroid. 

To explain the reaction as described is difficult with our present limited 
knowledge of cellular physiology and chemistry. Since bathing media con- 
taining no pituitary hormone, after 24 hour exposures to tissue slices of toxic 
thyroids, did not inhibit the action of TSH added to the media following 
removal from the tissue cultures, it seems unlikely that the observed inactiva- 
tion of the exposed thyrotropic hormone was on the basis of inhibition by 
thyroid hormonal substances washed out of the tissue slices. Another pos- 
sible mechanism of such an inactivation of the hormone is that of an en- 
zymatic oxidative reaction. Investigations are now in progress in our 
laboratory to determine whether such phenomena exist in the pituitary 
thyroid axis. 

Summary 

1. Observations have been made on the effect of normal and pathologic 
human thyroid tissues upon the activity of pituitary thyroid-stimulating hor- 
mone exposed to them by means of tissue culture technics (explants). 

2. It was observed that the thyroid stimulating effect of a pituitary 
extract is significantly diminished following its exposure to normal human 
thyroid tissue. 

3. Non-toxic goiterous tissue explants were observed to exert no effect 
on the activity of the TSH exposed to them. 

4. Tissue slices taken from thyroids of patients with Graves’ disease were 
found to inactivate about twice as much TSH as equal amounts of normal 
human thyroid tissue. 

5. The hypothesis is advanced that the observed absence of thyrotropic 
hormone from the urine of thyrotoxic patients is due to the complete in- 
activation of TSH by the overactive thyroid of Graves’ disease. 

6. It is suggested that investigations in endocrine physiology, both normal 
and morbid, should include consideration of the state of the end organs m 
interpreting hormonal responses. 

We are indebted to Dr. J. H. Means for his valuable ‘and stimulating advice in carrying 
out these studies. 
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PERSONNEL SELECTION: A SHORT METHOD FOR 
SELECTION OF COMBAT OFFICERS * 


By C. W. Heath, W. L. Woods, L. Brouila, C. C. Seltzer, and A. V. 

Bock, Cambridge, Massachusetts 

For the past four years the Grant Study of the Hygiene Department at 
Harvard has been engaged in investigations concerning healthy, normal 
young men. In these investigations the technic of the fields of medicine, 
anthropology, physiology, social studies, psychology and psychiatry were 
employed, and the procedure by which the different technics were all applied 
to the same young men was essentially cooperative. Detailed information of 
wide scope was obtained on about 2/0 young college men who were unselected 
save for health and “normality.” A simple system of classifying personality 
traits of normal persons was developed by which, to a certain degree, a diag- 
nosis of the “normal” was attainable. 

The classification of persons as “normal” does not need to be based only 
on the absence of disease. For example, one simple way of characterizing a 
“normal” person is by stating what he can do. Indeed, the original meaning 
of the word “person” is “the part which he must play.” Moreover, there 
are no insurmountable difficulties in finding out what people can do, so that 
methods of exploring potentialities of people can be rather easily developed. 
This approach to the study of people avoids the usual method of searching for 
disease or potential disease, psychopathology or potential psychopathology, 
although such disabilities inevitably emerge from procedures of this nature. 

In the past year this study has been focused particularly on aids in the 
selection of personnel for various occupations. It is our purpose to sum- 
marize, as an- example, a short method for selection of combat officers to 
which most of our time recently has been devoted. 1 Variations of the 
met 10 d can be applied to the selection of non-combat officers and candidates 
or civilian trades. Emphasis has been placed on having a method as 
short as is consistent with reasonable accuracy and one which can be. used in 
addition to present methods. It is assumed that preliminary medical ex- 
amination, mental tests and other data have been obtained. Many details of 
a complete personality study have been eliminated. 

for l P o C r? mb i at ° ffk f r Sh , 0Uld be P h y. sicall y fit, have certain personality qualities 
t ‘+1 ? rS an ^i & P lysi( l ue w ^ich will give him presence and enable him 

tests' which mafcL? meth0d C ° mbineS thrCe qUalife in three 

(1) An eight minute test of physical fitness, which gives an accm-nto 
leasure o tie ability of the man to withstand hard muscular work and 

held jjtSK 0i American College of Physicians 

method have been'publbhed^in^^bc^dde?!^ 311111611 ^’ Harvard University. The details of the 


415 



416 


HEATH, WOODS, BROUHA, SELTZER, AND BOCK 


enables him to be grouped as excellent, good, average or poor in physical 
fitness. 

(2) A 10 minute interview devoted to the study of the personality and 
activities, which permits classification of the man as excellent, acceptable, 
doubtful or poor officer material. 

(3) A brief inspection of the body build to determine characteristics 
of masculinity which have been found to be related to physical fitness and 
combat officer fitness. 

The test for physical fitness lias been applied to over 8,000 college stu- 
dents, large groups of Naval Aviation Cadets, a group of Commandos in 
England and many high-school boys and college girls. It has been intro- 
duced in the Navy and Army Aviation training programs. Initial studies 
with the short interview method were made on members of the Army 
R.O.T.C. for whom a rating based on at least two years’ performance was 
available. There was good agreement, ranging from 93 to 100 per cent 
between the rating made by the short interview and that given by the Army 
officers. Subsequently, the test has been applied to other classes of the 
Army and Naval Reserve Officer Training Corps, .candidates for the Army 
Enlisted Reserve Corps at Harvard College, and applicants for com- 
missions at the Office of Naval Officer Procurement of the First Naval Dis- 
trict. Well over 2,000 interviews have been performed. Estimates of 
body build have been made on many thousands of college students and others. 

I. A Short Method of Estimating Physical Fitness: The Step Test. 
The test for estimating physical fitness has evolved out of many years of 
continued research by many workers at the Harvard Fatigue Laboratory. 

It is a simplification of more elaborate technics which have included measure- 
ments of heart rate, blood pressure, pulmonary ventilation, oxygen consump- 
tion, blood sugar and lactate variations in relation to degrees of work usually 
performed on a motor-driven treadmill. Many complicated technics can be 
eliminated for practical purposes and satisfactory estimation of a man s fit- 
ness for hard work can be made by exposing him to a simple standai d form of 
exhausting exercise and taking into account two factors . the length of time 
the exercise can be sustained and the speed of recovery of the heart rate upon 
completion of the exercise. This simplification of method has been the result 
of recent work, particularly by R. E. Johnson, L. Brouha and R. C. Dar 
ling. 2 ’ 8 ’ 4 

The simplified test for physical fitness under consideration is called the 
“Step Test” and is performed as follows : the subject steps up and down a 
20 inch platform 30 times a minute for five minutes or until he has to stop 
from exhaustion. An observer counts the time as in military marching as 
follows: “Up — 2 — 3 — 4, Up— 2— 3— 4,” the “up” coming every two sec- 
onds. The subject then is seated and his pulse is counted from 1 to \ h, 

2 to 2 y 2 , and 3 to 3% minutes after the exercise is discontinued. The score, 
or index of physical fitness is computed by dividing the duration of exercise 
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in seconds by twice the sum of half-minute pulses in recovery (X 100). As 
many men can take the test at one time as there are observers to count pulses. 

The meaning of the figure thus obtained has been found in healthy young 
men to be as follows : 

Below 55 = Poor physical condition 

From 55 to 64 = Low average 
From 65 to 79 = High average 
From 80 to 89 = Good 
Above 90 = Excellent 

Figures 1 and 2 show the distribution of scores in college freshmen before 
and after conditioning and in a commando unit. 


FRESHMEN FITNESS TEST 
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in healthy individuals. It is not necessary to take into account the pulse rate 
be foie the exercise because this has been found to have almost no relationship 
to physical fitness in healthy subjects * The pulse rate at rest may be extra- 
ordinarily low in certain athletes who have been in training for years, but in 
general the pulse rate at rest is no indication of physical fitness in healthy 
young men. Emotional factors may increase greatly the pulse before ex- 
eicise 01 before the medical examination, and this lias been found to occur in 
both the physically fit and the physically unfit. 8 

When the test is applied to men who have been leading sedentary lives, 
it will probably not distinguish between those who will respond well to physi- 



Fig 2 The dots are the scores of individuals in a Commando unit in England. The 
averatrC score was 90, which is comparable to that of Varsity athletes in training. The men 
whh low scores should be eliminated from the group as they will hold back the better men. 


cal training and those who will not. It will help to differentiate homogeneous 
groups of men for physical training or combat work, so that the progress of 
the whole group will not be held down to that of the poorest, and it will assist 
coaches and others having to do with the physical training of men. 

II. A Short Interview for the Selection of Combat Officers. Dr. Wil- 
liam Woods has been particularly responsible for the development of this 
short interview method for selection of combat officers. The approach is 
clinical and the task is to judge by personality traits whether a man is, to be 

* Data at hand, however, indicate that pulse rate taken under standard conditions may , be 
related to personality traits and possibly to certain constitutional traits. 
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judged excellent or good (A), acceptable (B), questionable or doubtful (C), 
or poor (D) officer material. The time is limited to 10 minutes only. The 
examination is different from the ordinary psychiatric examination which 
attempts to weed out unsound individuals or those who betray manifestations 
of psychoneurosis, mood disorders, and intellectual inadequacy. The as- 
sumption is that such individuals have already been eliminated and that we 
are dealing with essentially healthy and normal young men. Nevertheless, 
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t' IG - 3. Comparison of athletic ability and short interview rating for combat officership 
(420 candidates) . _ In the short interview, athletic ability is rated 3 if the candidate engaged 
successfully in major sports, particularly contact sports like football, hockey and boxing, and 
“ sport was a major interest. It was rated 2 if the candidate’s interest was less than this 
an 1 _i . “ lacked competitive spirit and avoided contact sports. The high rating for 
athletic ability, shown here by the dotted columns, was particularly prominent in those rated 
A, or j yT combat officership in the short interview. Those rated low for combat officership 
(C and U) as a rule had low ratings also for athletic ability. A similar correlation could 
bl >’° U [ n a so netween combat officer ratings and such traits as “strong,” “alert,” “depend- 


instabilities of character if present are apt to appear because of the very 
nature of the interview. 

The interview is conducted in privacy, upon a spontaneous, informal 
plane, and although a uniform field of facts is covered, it is kept flexible. 

summary sheet is provided for checking of traits, but little writing;' is 
done during the interview. 8 

Throughout the interview, the appearance and expression of the candidate 
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are under observation. It is unnecessary here to go into detail about the 
qualities or traits which are looked for in an officer candidate. The first 
impression is usually a very valid one. One is asked to judge whether the 
appearance of the candidate is strong or weak, inspiring or unimpressive, alert 
or dreamy, etc. Under this heading comes the speech which is an important 


RELATIONSHIP BETWEEN SHORT INTERVIEW RATINC AMD PHYSICAL fITHESS INDEX GRAPH < 



SHORT INTERVIEW RATING 

Fir 4 Rplationshm between short interview rating and physical fitness index. This 
chart shows the range of physical fitness scores of candidates .variously rated byshortmter- 
view for combat officership. No individual considered excellent g officership 

scores less than 65. There is a strong tendency for those rated, h gh lower 

to score high in physical fitness, and for those rated low in combat p e jj j n 

in physical fitness. However, one does find a number of men w , j lave 

physical fitness, who rated low in combat officership. This is beca se .. . f irs « ra t e 

lacked other qualities of personality which would permit them to be c 
officers. 
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consideration for an officer : is it clear or indistinct, fluent or halting, full or 
thin? 

The manner of questioning the candidate during the interview deserves 
special comment. It should be borne in mind that the candidate, not the 
interviewer, should do most of the talking. Therefore, all questions should 
be brief, rather general and should give the candidate an opportunity to 
expand. Examples of questions are as follows : 

In the case of a college student : 

“What field do you major in?” 

“How did you happen to choose that field?” 

In the case of the non-college man : 

“What was your work?” 

“How did you get into it?” 

And for all men : 

“What would you like to do for career, or life work?” 

“Do you like athletics?” 

“What is your favorite sport?” 

“Do you like out-door life?” 

“Are you handy with tools ?” 

“What do you do in your spare time?” 


It is evident that the manner in which an answer is given rather than the 
actual content of the answer contains the important clues to the character of 
the candidate. The actual occupation of the candidate affords a natural 
opening and this leads to choices of career and attitudes to military service. 
Then various activities, special skills, hobbies and accomplishments can be 

discussed. Lastly, social traits, health, emotional traits can then be brought 
out in an orderly way. 


At the end of the interview, an over-all rating is given, as to whether the 
candidate in respect to combat officer fitness is excellent or good (A) ac- 
ceptable (B), questionable or doubtful (C), or poor (D). This rating 

fitT TT, 0fitabl ? be further divided - A —O' sheet may the", bf 
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selected from many other anthropological characteristics of body build which 
arc related to combat leadership, but it is the simplest and quickest to 
determine. 

It is a common observation that the male body build varies from the 
strong, rugged, well-muscled, angular, masculine type toward the softer, 
i ounder, less muscled, feminine type. This is true even within the normal 
range of men in which one does not suspect actual endocrine abnormalities. 
Figures 5 and 6 illustrate the anatomical characteristics which are observed 
in making a judgment of strong, as opposed to weak masculine components. 
It will be seen how intermediate degrees (medium or very weak) of mas- 
culine component can also be distinguished profitably. A four-fold scale 
comprising strong, medium, weak and very weak masculine component is 
useful. 

Figures 7 and 8 illustrate the relation which exists between the masculine 
component of body build and (1) the physical fitness of individuals as deter- 
mined by the Step Test; (2) the combat officer qualities of candidates for 
officer training. The estimate of masculinity can thus be a useful adjunct in 
the selection of combat officers. 0 Individuals who are weak in masculine 
component are on the whole deficient in combat officership qualities and in- 
ferior in physical fitness even after training. 

Discussion 

From the particular example, selection of combat officers, it may be seen 
how different tests may be employed and the interview altered when the task 
is to select personnel for other occupations. A few simple basic principles 
for successful selection of personnel may be stated. . First, there must,- be 
knowledge of ranges of traits and characteristics of people from whom the 
selection is to be made. Second, there must be knowledge of the particulai 
kinds of traits and characteristics requisite to the particular task. What are 
the men like who have been successful in it? What are the men like who 
have been unsuccessful? Knowing what to look for and how to look for it 
is the essence of the problem. There should be recognition of the fact that 
“normal” people vary greatly one from another and yet remain within the 
range of “normal.” It is appropriate, of course, to eliminate the medically 

Fig. 5. (Above) Young man judged to - have strong masculine component in body 
build. Note: (1) general angularity and ruggedness of body outline and good muscularity; 

(2) relatively narrow hips to shoulder breadth; (3) 'flatness of mammary area; (4) flatness 
of abdominal area; (5) interspace between thighs; (6) prominence of inner curvature of . 
calves; (7) pubic hair running towards navel. In making actual judgments these are also 
observed: lack of hyperextensibility of elbows and good muscle tonus. ‘ 

Fig. 6. (Below) Young man judged to have weak masculine component, but well within 
“normal” range. Note: (1) roundness and softness of body outline, without prominent mus- 
culature; (2) relatively greater hip breadth to shoulder breadth; (3) fullness in mammary 
area; (4) feminine abdominal protuberance; (5) approximation of thighs; (6) greater outer 
curvature of calves; (7) lateral distribution of pubic hair. In making actual judgments there 
are to be observed also the arms carried with an angle at the elbow (hyperextensibility), 
and poor muscle tonus. 
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unfit, but the work of selection has not been completed until there have been 
distinguished among the medically fit those whose traits are adapted to the 
task at hand. 

There is a great need for better diagnosis of people. Tests of many 


'’MASCULINE COMPONENT’ AND HIGHEST PHYSICAL FITNESS 
SCORES AFTER TRAINING fi* weeks training) 

(723 CASES) 



POOR tow average cood superior 

AVERAGE 

PHYSICAL FITNESS SCORES 

Fig. 7. “Masculine component" and highest physical fitness scores (723 cases). The 
light part of the columns represents the per cent of candidates having strong masculine 
component; the black parts of the column those having medium, weak or very weak masculine . 
component. All of those scoring over 90 tor physical fitness had “strong masculine com- 
ponent” and 93% of those scoring 80-89. Weaker masculine component was prominent in 
those scoring less in physical fitness. 

kinds have been developed, but no test as yet can take the place of seeing 
and talking to the individual! Subjective feeling about an individual, allied 
to that of the physician when he makes a medical diagnosis is still nec- 
essary. But the physician’s diagnosis, subjective or intuitive though it may 
be, is based on years of experience with patients and is ultimately factual, 
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although the facts and factors are too complex to yield to mathematical analy- 
sis. As progress is made, however, and tests develop, there is less necessity 
for subjective diagnosis. The procedure in the "diagnosis” of normal per- 
sonalities seems to be the same, and as knowledge advances, it may become 


MASCULINE COMPONENT* AND COMBAT OFFICER RATINGS 
% (632 CASES) 
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POST-CONCUSSION SYNDROME— A CRITIQUE * 

By D. Denny-Brown, M.B., F.R.C.P., Boston , Massachusetts 

Though head injuries are usually considered to be the province of the 
surgeon, the physician, as Richard Bright 1 remarked over a century ago, 
is so commonly called upon to alleviate their after-effects and has so often 
to take them into account in relation to general disease, that it behooves him to 
interest himself in their mechanism. 

Traumatic disorder of the nervous system is in general of a kind that 
is at its worst immediately following the injury, and thenceforth lessens in 
severity as reparation is made. This is true of the paralysis due to damage 
to the cerebral cortex, to injuries of the cranial nerves, and to such hemor- 
rhage as may be directly provoked. There are, it is true, some immediate 
complications in the first few days, such as epidural hemorrhage, acute sub- 
dural hematoma, and meningitis, which appear as separate entities after the- 
event. These, however, are the true surgical anxieties and are little the 
physicians’ concern. 

By the time the patient is referred to the physician he is usually beyond the 
stage of these immediate surgical hazards, and the first questions that arise 
in the mind of the physician are somewhat as follows. Is the patient’s 
present trouble the residue of some greater disorder precipitated by the head 
injury? Or is it something developing afresh, and if so, is it due to the 
trauma or to some unrelated disease ? Let us list the chief general cerebral 
disorders which occur in the convalescent period after head injury. 

Group I 

Disorders which are maximal in degree immediately after head injury and tend to ■ 

progressive improvement 

Paralysis 

Intellectual impairment (stupor, confusion) 

Headache - (local, usually occipital, worse on movement) 

Vertigo 

Group II 

Disorders which appear at an interval of weeks and tend to increase in severity 

Epilepsy 

Stupor, hemiplegia (chronic subdural hematoma) 

Psychoneurosis Che " dlZZ ' ftess ’ loss of concentration (“post-concussion syndrome”) 

° f ,,the commone 51 after effects of head injury is the “post-concussion 
y ome, and I have put it unhesitatingly in the second group. Its nlace 
tere is little recognized; in fact, much of the confusion surrounding thesub- 

d.„r ot ,he An " ri “ i " c °”«= of rhysi- 
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ject is derived from lack of appreciation of the delay in onset. It does not 
appear until the patient is fit to attempt mental and physical exertion, and its 
periodic nature is then related to attempted exertion. The syndrome has 
acquired a large literature since attention was first drawn to it in surgical 
writings. (Hutchinson, 1877). 3 It has been reviewed by Symonds, 4 - 5 Strauss 
and Savitsky,® Schilder, 0 Russeli, 50 and Schaller 11 in recent years. 

The bouts of throbbing, sometimes piercing ache are usually of brief 
duration, and are localized diffusely to alternate sides of the head. They 
are precipitated by effort, both physical and mental, and when present the 
headache is markedly influenced by posture. It is associated with dizziness 
of a non-specific, vague, rocking kind, and with difficulty in mental concentra- 
tion. There is often insomnia and depression with emotional lability. 
When these latter emotional symptoms are associated with a constant dull 
pressing sensation in the head instead of the bouts described above the con- 
dition is more clearly a psychoneurotic depression and not the true post-con- 
cussion syndrome. All investigators have remarked on the relative con- 
stancy of the more characteristic symptoms in patients who have had no 
opportunity for collaboration, a constancy which tends to indicate some 
identity of mechanism of symptom production. All authors are agreed on 
the psychoneurotic aspect of the reaction, yet almost all have seen it follow 
severe head injury in a stable personality sufficiently often to feel that some 
organic basis is possible. A large number of clinical tests have at various 
times been advocated as objective criteria of the condition. None, however, 
has stood the test of time (see Strauss and Savitsky s ). 

It has been noted by many that patients who suffer severe lacerations of 
the brain often fail to develop the characteristic syndrome. I have indicated 
elsewhere, 15 however, that it tends to develop late in these patients, a fact 
more obvious to the neurologist and physician than to the surgeon. 

A number of contradictory statements in the literature arise from con- 
fusion of types of headache and circumstances of origin of the syndrome. It 
is necessary to point to some obvious discrepancies. A recent paper by 
Malone 2 claims relief for the post-concussion syndrome by treatment with 
prostigmine. This investigator summarizes the effect of this drug in a table 
of 10 cases. Two cases are singled out for mention in greater detail. The 
first is that of a 40 year old male who had suffered a head injury two years 
previously and had since had attacks of “dizzy spells,” each of which neces- • 
sitated bed rest for two or three days. He did not suffer from headache. 
Such prolonged attacks are not a usual post-concussional symptom and more 
closely resemble Meniere’s syndrome. The second case reported in detail 
was a housewife, aged 59, who sustained a head injury in January 31, 1940, 
since which time she had suffered from “frontal and occipital headaches, 
photophobia, almost constant dizziness, and occasional diplopia. The con- 
dition persisted until February 22, though she had remained in bed. Insti- 
tution of prostigmine treatment was then accompanied by subsidence of the 
symptoms, so that by March 3 the patient was able to be about. In Sep- 
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tember she had had further symptoms. This type of headache and dizziness 
is that present in almost all cases of moderate head injury (see Group I) 
and particularly in patients who have had traumatic subarachnoid hemor- 
rhage. Its natural course is a gradual subsidence in some two to six weeks 
depending upon its severity. The subsidence in just over four weeks in 
Malone’s case is, therefore, not particularly surprising. But to advance such 
a condition as the post-concussion syndrome is wholly confusing. That point 
of view is not at all an uncommon one. 

There are two views which have wide support at the present time. One 
is derived from the investigations of Penfield , 10 who claimed that he had 
demonstrated subdural adhesions in patients with post-traumatic headache; 
the other is exemplified by the view of Russel who is quoted 13 as saying : 
“Whereas in the last war the soldier who cannot ‘stand the gaff’ considered 
himself a victim of ‘shell shock’ and might well show hysterical phenomena, 
paralyses or anesthesias; in this war he has learned that the complaint of 
headache following a blow on the head is apt to serve as entitlement to in- 
validism and discharge.” The first explanation, Penfield’s, throws all the 
emphasis on the scar. The second implies that all is self-motivated. 

In my own experience with a large number of military cases as well as 
the usual neurologist’s experience with civilian cases, neither of these views 
meets the facts. Patients with subdural scars seldom have headache and 


this headache is then localized to the region concerned. The Penfield and 
Norcross 12 test of the presence of subdural air following lumbar insufflation 
is positive in many patients without head injury, as demonstrated conclu- 
sively by Lemere and Barnacle . 14 On the other hand a post-concussion syn- 
drome following very severe head injury can often be related to impaired in- 
tellectual capacity . 15 The syndrome is then a reaction which occurs whenever 


the patient attempts something beyond the limit of his powers of cerebration. 
The difficulty here is that such impairment can be conclusively demonstrated 
only by well conducted intelligence tests, though any simple appraisal of mem- 
ory and judgment should suffice for clinical purposes. 

The post-concussion syndrome can also occur as a pure psychoneurosis 
following trivial head injury, but the mechanism is seldom one of malinger- 
ing. . Careful history taking reveals most commonly that the patient has had 
previous liability to neurosis, and that some stress or exhaustion preceding 
the head injury had primed the occurrence of another psychoneurotic mani- 
festation (Denny-Brown 15 ). Next in order of frequency as underlying 
cause of a psychoneurotic type of post-concussion syndrome following head 
injury is the addition of undue physical or mental stress in the weeks follow- 
ing head injury The man who breaks down on too early return to work or 
uty comes under this category, and the reaction may be in no way attribut- 
a e o ailure on his part. The basic defect is then “organic.” Thus what- 
ever the mechanism of production of these symptoms which make un the 
syndrome the underlying failure may be psychoneurotic or an organic re- 
mamder from the injury or a combination of the two. ^ 
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It is, therefore, concluded that the post-concussion syndrome is a reaction 
to circumstance and, as such, appears as a separate event at an interval after 
injury. Thus, it has to be distinguished chiefly from epilepsy and from 
chronic subdural hematoma. The stupor and increasing paralysis due to the 
latter should be sufficiently distinct to avoid confusion. In rare cases a sub- 
dural hematoma is the cause of the mental inadequacy which leads to the syn- 
drome. Secondly, it is emphasized that the underlying cause may be any or 
all of three factors — severe general damage to the brain leaving intellectual 
impairment, constitutional liability to psychoncurotic reactions, and undue 


physical or mental stress in the post-traumatic period. 

Careful history taking will resolve the importance of these factors in 
the individual case. It is found that physicians are chiefly troubled by the 
definition of intellectual impairment. However, if it is remembered that this 
is one of the features that belong to the Group I mentioned earlier, and that, 
therefore, it is derived from some greater disorder immediately following the 
injury, the indications should be clear. It is the patient who has been uncon- 
scious for a long period, confused and disoriented for many days or weeks, 
who is found later to suffer intellectual impairment, never the man who was 
unconscious for only minutes or hours. A reliable history of the injury will, 
therefore, either rule out or indicate this possibility. 

Special procedures such as electroencephalography and air encephalog- 
raphy are of great value in demonstrating localized atrophy and the focus 
of epilepsy. They have been of little value in the differential diagnosis 
of the post-concussion syndrome because the changes, if any, are slight in 
such cases, are not greater than is present in many normal people who have 
never had a head injury, and even when known to follow head injury are not 
consistently associated with symptoms. The milder changes demonstrate 
by these methods do not form a disability unless supported by other evidence 


(Denny-Brown 1D ). , _. ef 

It may be of topical interest to record here that all the cases o p - 

concussion syndrome following close exposure to the blast of bomb or shel 
seen by me followed an initial psychoneurotic disturbance, without bran 
damage. Conversely, two patients within 12 feet of the burst of arg 
bombs were not concussed, though receiving other brain injury from splinters 
for which they came under our care. They did not suffer from the syndrome 
The effectiveness of treatment of the post-concussion syndrome depend 
on accurate assessment of its underlying cause 01 causes. . . ie . . , 
achieved in a British hospital for military and R. A. F. head injuries, 
which the author was associated for its first 18 months, may e ju ge 
figures published by Symonds 0 from a follow-up ° _} > .... 

These patients on admission to the hospital were suffering rom i 
lasting six weeks or more after a head injury. There were / m 
whom a long period follow-up was possible. Sixty-seven per cen 
returned to active service duty successfully (i.e., maintained satis ac ory 
for a period of months). A severe psychoneurotic type o isor e 
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found to be as refractory to treatment as a severe organic disorder, but 
psychoneurotic factors in men of stable personality responded well to treat- 
ment. 15 ’ 7 A test of heavy exercise, for example digging or sawing wood, 
is an absolute necessity before final discharge from hospital to duty if relapse 
is to be avoided. 

The type of disorder most difficult to treat is lowering of intellectual ca- 
pacity, though much can be accomplished by adjusting such patients’ occupa- 
tion so as to bring it within their cerebral limitation. Within the armed 
forces such adjustment can be accomplished only if the ultimate defect is 
small. It is, therefore, of the greatest importance to make early and reliable 
estimation of prognosis in this respect. A valuable criterion’ is the duration 
of post-traumatic amnesia, i.e., the duration of time from the injury to the 
patient’s first current memory of later events. Though the time interval is 
based on subjective evidence, it can be checked against records of his state in 
the relevant period which should have shown coma progressing to confusion 
and disorientation with lack of insight. The correlation of duration of post-, 
traumatic amnesia (P. T. A.) is well brought out in Symonds’ analysis °'of 
follow-up cases. When the P. T. A. was less than one hour the percentage 
of successful return to duty was 77. For P. T. A. of between one and seven 
days 62 per cent returned. Following a P. T. A. of more than one week 
only 52 per cent returned. The chief disabilities due to laceration, namely 
epilepsy or paralysis (including cranial nerve palsies) have little or no cor- 
relation with duration of amnesia, for in penetrating war wounds loss of 
consciousness is usually brief or does not occur. Such disabilities, however, 
are less difficult to assess, and the above figures serve to show the close rela- 
tionship between the severity of general cerebral injury indicated by P. T. A. 
and residual damage in intellectual capacity. 

Finally, the close similarity between the post-concussion syndrome in all 
its aspects and the so-called “effort syndrome” may be emphasized. Both 
might be defined as special forms of nervous reaction following at an interval 
either the possibility or the actuality of damage to the organ concerned. 
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DISABLING CHANGES IN THE HANDS RESEM- 
BLING SCLERODACTYLIA FOLLOWING 
MYOCARDIAL INFARCTION * 


By Alf C. Johnson, M.D., F.A.C.P., 

Great Falls, Montana 

Disabling trophic changes and deformities of the hands and fingers 
resulting from local ischemia are well recognized sequelae of “external” vaso- 
constriction from the splinting of injured hands and of “intrinsic” vasocon- 
striction from overactivity of the sympathetic nervous system. Scleroderma 
and sclerodactylia develop in Raynaud’s disease and are regarded as among 
its most troublesome complications. 1 Similar trophic changes in the hands 
occurring as a sequel of acute myocardial infarction in 39 of 178 (21.8 per 
cent) consecutive cases of myocardial infarction are the subject of this report 

The first case (Case 18 in table 1), was referred early in 1937 by Dr. 
F. R. Schemm, an associate in the Great Falls Clinic, and was regarded as a 
case of “rheumatoid arthritis.” When three similar cases were encountered 
that year on the cardiology service they were referred by him with the idea 
that a clinical syndrome might be being overlooked. 

The appearance and course of these alterations were not similar to those 
seen in arthritis. The changes resembled very closely, however, those de- 
scribed as occurring in the hands of patients suffering with scleroderma and 
of patients having an abortive form of Raynaud’s disease. In the litera- 
ture, ’ under the term sclerodactylia (hard fingers), is a description of a syn- 
drome which is the prototype of the changes observed in the fingers of the 
four cases seen in 1937. No reference in the literature available in 1937 is 
made to any association between myocardial infarction and sclerodactylia un- 
less this sentence of Barker's* is significant: “I have found in most of my 

cases (of scleroderma) which develop late in life, organic disease of the heart 
and vascular system.” 


The Changes in the Hands 

The first symptoms which attracted the attention of the patient and 
winch appeared from three to 16 weeks after the acute myocardial Ma ctlon 
m tins senes were pain and stiffness of the fingers. Uniform, firm bilate'^ 
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dorsum of the fingers Col | 5 ’ ° f * e lransvcrse wrinkles over the 

e Ungers. Color changes m the hands occurred, varying from 
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Marked contraction de- 
formity. No focus. 






























































































































































































































































































































































































Table I — Continued 
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an efythenia to different grades of cyanosis. The hands and fingers were 
cold to the touch, and no consistent moistness, dryness, or sensory changes 
were noted. No striking changes were present in the volume of the pulse in 
the radial or brachial arteries, although, for the most part, these vessels 
showed varying degrees of thickening and sclerosis. The fingers could never 
be fully extended or flexed, and when they were manipulated pain accom- 
panied the increased motion. Effusion in the joints and crepitation never 
developed. No nodules or nodes were observed except in those patients who 
had a preexisting hypertrophic arthritis. These characteristics were noted in 
the early stages of all the cases and varied only in degree. 

With the passage of time and regardless of therapy, the swelling of the 
fingers and hands subsided, but no particular changes occurred in the pain 
or stiffness of the fingers. The skin which first appeared thin and glossy 
now became thickened and dull in color, sometimes bronzed. The joints 
and bony prominences of the hands and fingers were more apparent because 
of shrinkage of the soft tissues over the phalangeal shafts. Movements of 
the fingers were limited and painful, and neither complete flexion nor exten- 
sion could be accomplished. The soft tissues overlying the phalanges on the 
dorsal surfaces appeared to become more tightly attached to the underlying 
structures. Soft tissue atrophy made the metacarpals stand out and the 
tendons become more prominent. The contracture of the palmar fascia was 
not as apparent at this stage as later in the course of the disease. In some 
longstanding cases the roentgenograms showed disuse atrophy of the bone. 
These characteristics of the hands and fingers were constant in the later stages 
in all cases although variable in degree in' individual patients. 

The functional capacity of the fingers was quite variable. Some patients 
eveloped severe contractures of the fingers, whereas others had few residual 
aeiormities and little impairment of motion, though function earlier may 
* la J e bee ” 1 greatl y ^paired. In the more severe cases the hands of these 
parents Wlthercd and wooden, and when grasped one felt that all 

o ness pliability and flexibility had been lost, justifying the descriptive 
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were followed and treated because of the painful disability of the hands fol- 
lowing their myocardial infarctions. They came from a group of approxi- 
mately 178 cases of myocardial infarction in a series of approximately 375 
consecutive cases of grossly evident heart disease. In this series of 375 
cases of all forms of severe heart disease no painful disability of the hands 
of this nature developed unless a myocardial infarction had occurred. 

Diagnosis of myocardial infarction was made on the basis of a typical 
clinical syndrome in all patients and electrocardiographic studies which 
were compatible with, or diagnostic of, myocardial infarction in all but five 
patients. Electrocardiographic studies did not support the clinical diagnosis 
in two patients, and no electrocardiograms were made in three patients. In 
these five patients the clinical diagnosis of myocardial infarction was sup- 
ported by the presence of leukocytosis and fever and the development of such 
phenomena as a severe anginal syndrome, a pericardial friction rub, myo- 
cardial failure, emboli, etc. 

Table 1 summarizes the clinical observations on the 39 cases. Four of 
these cases are presented in greater detail, with pertinent photographs, roent- 
genograms and electrocardiograms. 

Summary of Data From Table 1 

1. Age and Sex: The average age in years of the 39 patients in this series 
was 58.3. Twenty-three patients were male and 16 were female. 

2. Electrocardiographic Findings: Electrocardiographic studies were 
compatible with, or "diagnostic” of, myocardial infarction in all but five 
patients. Three of these patients had no electrocardiograms and the electro- 
cardiographic study did not support the clinical syndrome in the other two. 

3. Anginal Syndrome: This symptom complex occurred in all of the 39 
cases. Its importance in the development of the changes in the hands is 

discussed later. . ' 

4. Radiation of Anginal Pain: The site of radiation of the anginal pain 
did have some definite relationship to the development of shoulder pains and 
stiffness. The hand changes were bilateral and constant and there was no 
correlation between the site of radiation of the anginal pain and the develop- 
ment of the hand changes. 

5. Interval Between Infarction and " Joint Symptoms ”: Minimum time 
interval was three weeks, maximum time interval 16 weeks. The time in- 
terval seemed to have no relation to the severity of the changes in the hands. 

6. ” Joint” First Affected: 



Cases 


Cases 


9 

Both hands 

9 

Left shoulder 

8 

Left hand 

0 

Right shoulder 

10 

Right hand 1 

2 


Not known 1 

1 
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The shoulder was the first “joint” involved in 27 patients. Such a high 
incidence of initial shoulder pain has been noted by others and has been 
attributed to a “periarthritis.” 

7. The Distribution of Pain ( early status ) : Pain occurred in both hands 
in 38 of the 39 cases. (Case 21 was observed only during the first two 
weeks of the nine weeks before sudden death.) Thirty-four patients had 
pain in one or both shoulders; five had pains in “other joints.” Four of 
these had hypertrophic arthritis changes in the “other joints” involved. 

The data show the frequency of the pain in the hands in this syndrome, 
pain being definitely present in all but one, in whom its absence was not de- 
termined. 

The relation of the radiation of anginal pain to the appearance of early 
shoulder pain follows: 


Radiation of Anginal Pain 


Early Shoulder'Pain 

To both upper extremities 

15 

Both shoulders. . . . 


Left shoulder only 

Right shoulder only 

No shoulder pain 

To left upper extremity only 

11 

Left shoulder only 

Both shoulders 

To right upper extremity only 

4 

Both shoulders 

Right shoulder only 

No radiation to upper extremities 

9 

No shoulder pain 

Both shoulders 

Right shoulder 

Left shoulder 


. See discussion of the probable relationship of the radiation of anginal pain to shoulder 
pain and disability under heading of " periarthritis.” 


8. Previous Rheumatic History: Ten patients had a previous rheumatic 
history, four of whom had rheumatic fever in childhood. Four patients had 
hypertrophic arthritis, two had “rheumatism” of the right knee, one had 
rheumatism of the right foot and one had had “St. Vitus Dance.” One 
patient had had both hypertrophic arthritis and rheumatic fever. No his- 
tory could be obtained in any of our cases of “preexisting arthritis” in the 
shoulders. In this series no change in preexisting joint symptoms or de- 
formities occurred as a result of tlie infarctions. 


9. Present Status (when last seen') : 

Atrophy of Hands: All but four patients showed atrophy of a discernible 
egree. Eighteen showed one plus atrophy, 10 had two plus atrophy, five 
ia iree plus and one four plus atrophy, and in one patient the degree of 

stags' of™« "syndr^ 1 ” 4 A ‘ r ° Phy * * P redomina "‘ £ «ture in the later 

Limitation of Motion in Hands: All but two. patients had limitation of 
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motion of the fingers of varying degrees; one patient had no limitation of 
motion; 17 patients had one plus; 12 had two plus; six had three plus; two 
had four plus and in one the degree of limitation was not determined. Limi- 
tation of motion is a predominant feature in the later stages of the syndrome. 

Contracture of Palmar Fascia: Sixteen patients had no contracture, 13 
had one plus contracture, eight had two plus contracture, one had three plus 
contracture. 

Stiffness of Shoulders: Seventeen patients had no residual stiffness of the 
shoulders ; 22 patients had residual stiffness of the shoulders. . 

Case Reports 

Case 4. M. J. C., female, aged 63, housewife. There was nothing relevant in 
the past history or in the family history except that one sister had atrophic arthritis. 

Present Illness : On April 27, 1939 the patient had a severe attack, characterized by 
precordial pain which radiated to the right shoulder and lasted for fifty minutes, and 
was accompanied by orthopnea, nausea and vomiting, and shock. She was admitted 




Fig. 1. Case 4: Illustrating the claw-like appearance of the hands 
Dorsal view shows prominence of joints due to atrophy of soft tissues of p £ , . 

tight stretching of the skin over the underlying structures Skin appears glossy and trans 
verse wrinkles have disappeared. Palmar view shows absence of ulnar deviation ot tne 
wrist; a contraction of palmar fascia and the maximum possible extension oi t g 
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to the hospital on- the third day. Pulse rate was 100 to 120, weak and irregular. 
There was Cheyne-Stokes’ respiration. Blood pressure was 70 mm. Hg systolic and 
50 mm. diastolic. A pericardial friction rub was present. There was moderate pitting 
edema of the ankles, and there were rales at both lung bases. The extremities showed 
no evidence of muscle, nerve, bone or joint disease. Urine showed two plus albumin; 



7 !- Latcral , v ‘ew shows maximum possible flexion of the fingers. Dorsal 
rr„ A s su bluxations resulting from violent efforts to achieve full extension of the fingers ; 

appears tiehtlv '"u ? f the j oi ?- ts an 4 n° ulnar deviation of the wrist. Skin 

hand S " pp icc t0 t le phalanges and atrophic and bronzed over the dorsum of the 

leukocytes 15,400, 74; per cent polymorphonuclears. Electrocardiogram is shown in 

Cnt ’ C , a , peno . d of oli S uria - vomiting and shock lasted 10 days. She was 
a ge . rom ie hospital on May 25, to continue her convalescence at home. 

, jj e u ee ater she complained of pain and stiffness in the right shoulder but 
he left shoulder and both elbows and wrists were asymptomatic. Three weeks iatef 

developed "tl" T 'f ”“" ,b an<i nm ™'<iy and difficulty in movement of the fingers 
outfitting edema* extending to'fheT"'^ ^ T • -4 -■ 

ssisaS * 
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Her cardiac status remained precarious; another myocardial infarction occurred 
on August 22, 1939, and anginal attacks occurred in spite of restricted activity. Pain 
and stiffness of the right shoulder persisted and the hands became gradually worse. 
She made no real effort to maintain motion as did the others whose eventual crippling 
was less (cases 7 , 9 , 19), and with time the flexion deformity in the fingers became 
fixed and permanent (figure 5). The palmar fascia was markedly contracted. Stiff- 
ness and disability of the fingers became her chief complaint, although mild angina 
persisted. J ‘ 

Examination on April 21, 1941 revealed entirely normal function of the left 
shoulder. The right arm could be raised above the head but not as far as the left, and 



Fig 3 Case 9: Lateral view shows maximum attainable "extension in a late stage after v 
much physiotherapy in an elderly patient. Dorsal view shows .the glossy tightly applied skin 
over the fingers, and the false appearance of enlargement of the mter-phalangeal joints due 
to atrophy of the soft tissue of the phalanges. - 

abduction and rotation were not far- from normal. The elbows and wrists were 
entirely asymptomatic and their , function normal, .as they had been throughout t e 
entire course of her illness. The hands showed symmetrical anatomical and func- 
tional changes. Neither full flexion nor extension of the fingers was possible.. The 
hands appeared claw-like and. nearly immobile. Flexion deformity was most marked 
in the little and ring fingers. The skin no' longer showed- the uniform erythema; 
it felt thickened, seemed to be attached to the subcutaneous- tissue and stretched over 
the bones. The palmar fascia was markedly contracted. Neither subcutaneous 
nodules nor Heberden’s nodes were present. The joints, especially the distal- joints, 
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were more or less fixed, but no crepitation or effusion was present (figure 5). The 
joints stood out because of atrophy of the soft tissues of the phalanges. The ap- 
pearance of the hands was the same in May 1942 (figure 1). 

This case illustrates the extreme deformities possible after myocardial infarction. 
The patient had had no “rheumatism” previous to this incident. 

Case 7. L. B. G., male, aged 48, a rancher, had had known cardiac enlargement 
and mild hypertension since- 1935. He was seen at his ranch home on May 22, 1940, 



, C- a ? e 13: Dorsal view shows atrophy of soft tissues of phalanges and dorsum of 

liana, ana prominence of phalangeal joints due to soft tissue shrinkage. Palmar view shows 
maximum extension of the fingers and moderate palmar fascia contraction. Fist-view in- 
dicates maximum possible flexion. Note that the middle row of phalanges makes an obtuse 
angle with the proximal row. 


m a state of collapse, complaining of severe crushing pain in the precordium, with 
radiation to the left arm. He was admitted, to hospital in a critical state, with pulse 
rate of 64, heart tones of extremely poor quality, and blood pressure of 140 mm. Hg 
systolic and 90 mm. diastolic. Leukocytes numbered 18,000, with 93 per cent polv- 
morplionuclears, and temperature was 103° F. on the third day. On Tune 4 a 
paroxysmal ventricular tachycardia developed (serial electrocardiogram, figure 7) 

massed of W V 2S y to r ° m ^ epiS ° d< j there WaS gradual im Provement. He was dis- 
at this timJ ^ COntmue convalescence at home; there were no joint symptoms 
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Five weeks later he developed stiffness and pain in the shoulders, especially the 
left, and in both hands. Examination on August 27, 1940 showed limitation of mo- 
tion, particularly in abduction, in both shoulders, more marked in the left than the 
right. There was no pain or limitation of motion in the elbows or wrists. The hands, 
especially the fingers, were uniformly swollen. The skin appeared tense and erythe- 
matous, but no pitting edema was present. The fingers were held slightly flexed and 
movement was greatly limited in all the phalangeal joints. Pain was severe with 
passive motion. No effusion or crepitation was present. No subluxation of the 
phalangeal joints was present. 



Fig. 5. Case 4: ( Left ) Claw-like fixation of the fingers renders it difficult to demon- 
strate that' the inter-phalangeal surfaces are smooth and that there is no obliteration of the 
joint spaces. No proliferation of bone. Atrophy of bone is apparent. 

Case 7: (Right) Marked decalcification. No proliferation, no increase or obhteratior 
of joint space or other changes commonly seen in arthritis despite the fact that subluxations 
of the distal phalanges were present. 

Two months later the condition and appearance of the hands had changed; the 
skin had lost its erythematous color, was less glossy, and felt thickened and seemed 
attached to the underlying structure. The patient had made strenuous efforts to 
regain full extension of his fingers, and a beginning subluxation of several of the distal 
phalanges had developed.- A mild Dupuytren’s contracture was present. There was 
no ulnar deviation of the hand. There were no subcutaneous nodes or nodules, and no 
joint crepitation or effusion. The fingers could be fully extended where subluxation 
had occurred, but flexion was incomplete (figures 2 and 5). 

The severity of this man’s infarction and the degree of change in the hands were 
about in the same proportion. He was the only patient who made violent efforts to 
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overcome his limitation of motion and who developed any subluxations of the 

^ \ase 9. J. A. M., male, aged 68, clergyman. There was nothing relevant in 

family or past histories. . , , . 

Present Illness. On June 15, 1937 an attack of severe precordial pain lasted two 

hours radiating to both shoulders. On admission the patient was apprehensive. 
There was marked dyspnea; pulse was 90, regular; there was a blowing systolic 
apical murmur transmitted to the axilla; blood pressure was 170 mm. Hg systolic and 
110 mm. diastolic. The extremities showed no evidence of muscle, nerve or bone 




Fig. 6. Case 9: (Left) Very little joint space change for an elderly patient. Marked 
arteriosclerosis of the vessels of the hands as indicated by calcium shadow between second and 
third metacarpals. 

Case 13: (Right) Decalcification of the phalanges, no changes in the wrist and very little 
change m the articulating surfaces of the phalanges. 



or joint disease. There was no oral or dental sepsis, nor were there any signs of 
prostatic infection. Recovery was slow. Electrocardiogram is shown in figure 7. 

Eight weeks after the attack stiffness of the right shoulder joint was followed 
by pain and stiffness in the left shoulder and in both hands. The shoulders showed 
limitation of motion. Elbows and wrists were normal and asymptomatic. The hands, 
and especially the fingers, showed swelling without pitting and a reddish cyanosis. 
1 he skm appeared tense, and the normal wrinkles of the hands and fingers were almost 
obliterated, both on the palmar and dorsal surfaces. The fingers were more com- 
fortable semiflexed and painful if manipulated. There were no tender nodes or 
nodules, and no joint effusion or crepitation. 
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Four months later the erythematous swelling of the skin of the hands had dis- 
appeared, and the fingers were stiffened and felt wooden. The skin was thickened and 
gave the impression of being shrunken over the bones and somewhat fixed to the sub- 
cutaneous tissue; the interossei muscles showed atrophy; the phalangeal joints ap- 
peared enlarged as a result of the atrophy of the soft tissues of the phalanges. There 
was no crepitation or effusion in the joints (figure 6). Neither full flexion nor full 
extension could be accomplished, flexion being more limited than extension (figure 3). 

This case showed early extreme vasomotor changes in the hands. Marked 
arteriosclerosis of the vessels of the hands may have been a factor in the persistence 


5/22/40 


Case 7 
6/10/40 


6/12/40 


6/26/40 


Case 13 
6/27/40 


7/5/40 


Case 4 
4/29/30 


Case 9 
6/20/37 



Fig. 7. Tracings' from the four cases reported in detail.* 

Cn .. 7 changes compatible with acute myocardial infarction; anterior loca- 

changes compatible with recent acute infarction, anterior location. a/ 07 /an Transient 

Case 13*6 26/40. Compatible with acute infarction; no digitalis 6/27/40 Transient 
fibrillation and 7 flutter occurring while tracing was being made 7/5/40. Further c g 
diagnostic of acute myocardial infarction, posterior location; no digitalis. 

4 4/29/39 Compatible with recent anterior infarction. _ 

Case 9 6/20/37. Compatible with myocardial infarction, anterior location. 

* Chest lead is Standard American Heart Association IV F. 


of the changes (figure 6). Two years after the attack the hands were about ffje same 
Restriction in flexion was marked, and when his hand was grasped it felt stiff 

Case 13. C. B., male, merchant. There was nothing relevant in his ungentful 

past history. A mild angina became gradually worse until June 26 1940 He 

admitted to the hospital on account of agonizing pam in le e c . pj ]ere 

to the left arm and the left side of the neck and was unrelieved by ^ nitrites^ Ihe^ 
was marked dyspnea and fear of impending death. eu 'ocy es rea ' -phere 

84 per cent polymorphonuclears in 48 hours. Heart soun s were e ■ 232 

was moderate enlargement, with no murmurs or irregularity. 00 p , ... . 
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mm. Hg systolic and 100 mm. diastolic. There was no evidence of muscle, nerve, 
bone or joint disease. Tonsils were normal appearing and atrophic. There was no 
oral sepsis. _ 

The patient’s condition remained precarious for many weeks, with many attacks 
of angina decubitus. Transient auricular fibrillation developed on several occasions 
throughout his long hospitalization (serial electrocardiogram, figure 7). 

No symptoms were noted in the joints until July 27, 1940, when he complained of 
stiffness and pain in his left shoulder. Three weeks later he noticed stiffness and 
pains in the fingers. Examination showed a uniform swelling of the hands and 
fingers without pitting. The skin showed a reddish cyanosis, and the normal wrinkles 
had disappeared. The fingers were held semiflexed and any movement, either passive 
or active, was associated with pain. His hands remained unchanged for many weeks, 
subjectively and objectively. At no time during his long hospitalization did he 
have pains in the elbows or wrists. By October 1940 the hands had changed 
considerably. The skin, which previously had been erythematous, now showed 
brownish pigfnent. Some of the glossiness and the “ironed out” appearance had 
disappeared. Difficulty was experienced in lifting the skin from the subcutaneous 
tissues. The interjoint spaces were shrunken, and the tendons appeared prominently 
on the dorsal and palmar surfaces. Movement of the fingers was greatly limited 
so that he was unable to move them much from a semiflexed position. There were no 
Heberden’s nodes or nodules, and no fluid or crepitation in the finger joints. A defi- 
nite palmar fascia contracture was apparent. 

Following discharge he remained crippled by angina occurring with mild 
physical effort or emotional upsets. Examination on October 7, 1941 revealed right 
shoulder normal, left shoulder slightly limited in motion, particularly in abduction. 
The hands and fingers showed no improvement in function or change in appearance 
(figures 4 and 6). 

This man had many mild anginal attacks following the severe, near lethal, myo- 
cardial infarction, and fear was a prominent feature of all the attacks. He stated 
after the more severe anginal attacks “my hands feel worse.” His deformities were 
severe, particularly the atrophy and limitation of motion and although his degree of 
arteriosclerosis did not approach that of case 9, the deformities and functional dis- 
turbance were about the same. He illustrates the role of repeated attacks of pain 
■associated with fear in the development of the syndrome. 


Discussion 

, incidence of disabling changes in the hands following myocardial 

in aiction in this series is high, 39 patients or 21.8 per cent in 178 consecutive 
cases of myocardial infarction. We believe that it would be found to be as 
ng i or igher in any comparable series, were it not for certain factors : Some 
patients do not survive the initial infarction long enough to develop the syn- 
rome (time in this series, three to 16 weeks) ; mild symptoms in the hands 
are so overshadowed by cardiac symptoms as not to be mentioned by the pa- 
tient the classifying of many cases of the type reported here as “rheumatoid” 
or a rop lie arthritis, ’ and inability to obtain follow-up data on some cases 
• , , aUSe . of ^equency with which this syndrome, follows myocardial 
infarction, its recognition may be important in substantiating the occurrence 
of a myocardial infarction in those patients in whom the elecfrocard ographk 
changes or cl,«ical symptoms were not conclusive ^ocardiographic 
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Differential Diagnosis 

Rheumatoid Arthritis: The disabling changes in the hands following 
myocardial infarction are frequently mistaken for rheumatoid arthritis. 
Sharp contrasts in the clinical manifestations, however, make it obvious that 
this syndrome is not rheumatoid arthritis, but a distinct clinical entity which 
has the etiological, clinical, and morphologial criteria of sclerodactylia. It is 
probable that there are some etiological factors which are common to sclero- 
dactylia and to some cases of rheumatoid arthritis. In both conditions the 
pathological changes are referred but not limited to the joints, that is, muscle, 
bone and fascia participate in the changes in the extremity. Joint involve- 
ment in rheumatoid arthritis may be strikingly symmetrical and bilateral, even 
though it is rarely limited to the hands, as is invariably the case in this syn- 
drome. Studies of the nail beds which have been made in' rheumatoid 
arthritis show fewer capillaries and capillaries of narrower caliber, not un- 
like the picture seen in sclerodactylia, and actually sympathectomy has been 
tried for symptomatic relief in both. 

The most striking characteristic of this syndrome is uniformity. The 
mode of onset, clinical course, and the clinical manifestations follow a quite 
regular and uniform pattern. The changes which are limited to the hands 
are symmetrical and bilateral, and of approximately equal severity in the same 
individual. 

In this syndrome the earliest changes occur in the skin of both hands. 
The skin appears edematous and glossy, and a feeling of tension and stiffness 
of the entire hand is complained of. In rheumatoid arthritis the skin does 
not show such consistent or uniform changes; tension occurs over one or 
more swollen joints. Instead of uniform discoloration of the skin which 
varies from pale violet to red, and is characteristic of this syndrome, in 
rheumatoid arthritis localized redness may occur only over the swollen joint 
itself. In this syndrome, the skin temperature is the same over the whole 
hand and not elevated, whereas in rheumatoid arthritis the temperature is 
often increased locally over an affected joint. The isolated fusiform swelling 
of the joint so typical in rheumatoid arthritis may exhibit extreme tender- 
ness on lateral pressure, whereas the uniformly swollen fingers in this syn- 
drome exhibit diffuse tenderness which is not especially localized to the joint. 
Although rheumatoid arthritis may involve several joints of the fingers 
simultaneously, the acuteness of the symptoms may be subsiding or stationary 
in one joint, at the same time that they are increasing in severity in an ad- 
jacent joint; by contrast in this syndrome, the acuteness of the symptoms is 
of more or less equal severity, bilaterally, and the progression or recession 
of symptoms is usually even and uniform in all the fingers. The stiffness in 
this syndrome involves the whole hand, and is not, as is often the case in 
rheumatoid arthritis, localized to a joint. Finally, in striking contrast to 
this syndrome, in rheumatoid arthritis, other joints such as the wrists, elbows 
and knees may be affected simultaneously with the hands. It is especially 
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in the early stage of this syndrome that the differential diagnosis presents 
difficulties, and then only if the rheumatoid arthritis is limited to both hands, 
which is uncommon. 

Later, sharp deviations in the clinical course of the two conditions occur. 
In the syndrome the uniform swelling and discoloration of the skin gradually 
subside, the skin of the entire hand, loses its elasticity and appears hard and 
leathery and uniformly attached to the underlying structures, stiffness 
rather than pain becomes more prominent, and the entire hand is held rigidly 
with the fingers semiflexed. In rheumatoid arthritis the skin appears parch- 
ment-like and tense over an isolated swollen joint in which effusion has 
occurred, so as to give the characteristic spindle-shaped finger; adjacent 
phalangeal joints of the same finger may appear normal and function well. 
Subluxations, so common in rheumatoid arthritis, occur rarely in this 
syndrome and only as a result of violent attempts to achieve extension of the 
fingers. Ulnar deviation and subcutaneous nodules so characteristic of rheu- 
matoid arthritis do not occur. Contractions of the palmar aponeurosis of 
various degrees are common in the syndrome and unusual in rheumatoid 
arthritis. 


Finally, the syndrome occurs usually after middle life in patients with 
severe cardiovascular disease and has a tendency to recession, in contrast tc 
rheumatoid arthritis which begins usually before middle life in patients with- 
out cardiovascular disease, and has a strong tendency to progression and 
extension. 

Periarthritis” : In the literature this term refers especially to the stiffness 
and pain in the shoulder which often follow myocardial infarction, and ap- 
peared in 74 per cent of 29 out of 39 patients in this series. We believe 
t lat the pain and stiffness in the shoulders and the syndrome of disabling 
cianges in the hands are not related to one another even though they both 

in tableT’°) Cardial infarCti ° n ^ ara ^ ra P hs 6 and 7 under “Summary of data 
„, J; n “f se ™ s of a preexisting arthritis appeared to play no role, for 

to the infarctot^The re:£erable ‘° the Sh ° U ' der joints P revious 

e mtarction. The autopsy on case 21 (table 1) supports this view as 

shoulder ^ffit^Anotl SflES ^ C ° £ an arthritis were found in ’the 

arthritis “ nr ‘T m ?• ,?° mt agamst the im Portance of “preexisting 

■»* «*• * 

early shou°d” pabs and stiff™ * xi f"S arthrilis ” to account for the 
the result ofan Tonsciou !ToT ** T ou . lder ^- T >* changes could be 
the arm rigidly against he .5 ° , T e “ echamsm >" "'hich the patient holds 
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cardial infarction tender areas may be noted in the skin, muscles, or other 
structures. The referred pain and tenderness were studied by MacKenzie, 
who felt that the stream of pain impulses from the heart in myocardial in- 
farction altered the condition of the spinal gray matter (“irritable focus”) 
so that impulses were sent to the corresponding segments of skin, body wall, 
etc., which accounted for tender areas in the skin (cutaneous hyperalgesia), 
tenderness in the muscles such as the trapezius and deltoid (muscular' hyper- 
algesia) and tenderness over the first to fourth thoracic spines in diseases of 
the heart. Besides these sensory phenomena, motor effects such as painful 
contractions of corresponding groups of muscles like those of the shoulder 
girdle or intercostal muscles may also be produced 10 as a reflex response to 
the cardiac pain. 

Suggestive support of this explanation of shoulder pain and stiffness may 
be found in the figures in paragraph 7 of the “Summary of data in table 1.” 

In conclusion, it is felt that the pain, stiffness, and limitation motion 
in the shoulder region develop because of voluntary or involuntary splinting 
of the joint on account of the fear of initiating recurrence of the anginal pain 
and because the shoulder itself is the site of reflex tenderness. The pain and 
the “tender points” are a peripheral reflex response to the anginal pain com- 
parable to the pain and the tender point below the right scapula so often noted 
in gall-bladder disease. The shoulder symptoms are not considered to be 
related to the hand changes or to share in the chief etiologic factor of the 
hand changes, viz., ischemia produced chiefly by vasoconstriction of the 
arteries of the hands. 

Theoretical Considerations 

Certain anatomical and physiological considerations 15 make it appear 
reasonable to' explain the disabling changes in the hands following myocardial 
infarction as due to nutritional disturbances (chiefly anoxia) resulting from 
local ischemia (vasoconstriction) and anoxemia in the hands and fingers. 

It does not appear necessary to assume the presence of. a “preexisting 
arthritis” or a gouty diathesis as other writers 9 ' 10 < 11 have done. 

These changes in the hands and fingers have been compared with the 
sclerodactylia of Raynaud’s disease because of certain similarities in etiology, 
appearance and clinical course. The condition does not progress to the 
extremes of gangrene and trophic ulcers of the fingers as it does in some cases 
of Raynaud’s disease, because one important mechanism, the vasoconstriction 
resulting from the cardiac pain, is relatively temporary and intermittent. 

The limitation of the syndrome to the hands, to the exclusion of the 
elbows and wrists and other “joints” of the body (except for the shoulders 
which have been dealt with earlier), places the etiology on an anatomical 
basis, in which a local ischemia resulting from impaired function of the 
peripheral arteries of the hands is the localizing factor. 
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It is felt that the factors which are etiologic in the production of the 
local changes in the hands and fingers are : 

1. Vasoconstriction of the peripheral arteries of the hands resulting from 
the cardiac pain. 

2. Preexisting arteriosclerotic narrowing of the vessels of the hands. 

3. Anoxemia of varying, duration and intensity resulting from the myo- 
cardial infarction. 


Discussion of these three factors, all of which contribute to a state of 
anoxia of the tissues of the fingers, follows : 

1. The Effects of the Vasoconstriction Caused by Paint These are of the 
greatest importance in the development of the disabling changes in the hands 
following myocardial infarction. The pain here is regarded as occurring 
with either "spasm” or closure of coronary vessels. The changes in the 
hands do not develop where simple anginal attacks have not been inter-' 
spersed with or followed by cardiac infarction. The infarction would 
appear to have a two-fold effect in producing changes in the hands. The 
greater effect is due to (a) reflex vasoconstriction of the peripheral arteries 
produced by the pain of the coronary closure which far exceeds the pain of 
simple anginal attacks in duration and intensity, and (b) vasoconstriction 
produced by the release of adrenalin as a result of fear or pain. 

The nerve paths between the heart and hand have long been studied. 15 
he pam impulses originate in the heart and pass by the sensory nerve fibers 
chiefly to the eighth cervical and the upper four thoracic nerve roots of the 
spinal cord From here the pain is most often referred down the inside of 
he arms (Thoracic 1), and to the sides of the chest (Thoracic 1 2 3) 15 
Kami from these segments of the cord connect with the lower cervical and 

upper thoracic sympathetic ganglia which furnished vasoconstrictor fibers to 
the upper extremity. 

. In connection with the distal vasoconstrictor effects of cardiac pain it is 

severe Tnm^oTin ? e phenomena of Raynaud’s disease and 

Th • g , P m may be relieved by cervicothoracic ganglionectomies 

fnrth^e h Ce -°!i^ e T V0US pathwa y between the heart and the hands is 

and fear to produce neriohimi eSp0nSe . to . emoh ° n s resulting from pain 
portance of emotions ‘3? ^ ™ s °constnct,on. ™s indicates the im- 

SIT 1 — - ^ 

Hence, the angina! or occlusion pain may produce vasoconstriction of 
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the peiipheial artciies directly through the cord (reflex arc) or indirectly 
through the higher centers (adrenal stimulation). 

2. The Effects of Preexisting Arteriosclerotic Narrowing of the Arteries 
of the Hands: Since occlusive vascular disorders are far more common in the 
lower extremities in general arteriosclerosis, it is evident that the presence 
of arteriosclerosis is of minor importance in the development of these changes 
in the hands ; it merely makes a small, but perhaps often determining addition 
to the sum total of ischemia and nutritional deficiency. The chief determin- 
ing factor remains the pain and its sequel of vasoconstriction. 

a. The Effects of Anoxemia of Varying Duration and Intensity Result- 
mg from the Myocardial Infarction: For the reasons outlined above it is be- 
lieved that by far the most important effect of the myocardial infarction in 
the development of the changes in the hands is the increased vasoconstriction 
from pain and fear. However, it seems probable that during the acute 
phase of the infarction the lowered oxygen content of the blood, and pos- 
sibly actual toxic substances liberated by the death of the cardiac muscle, add 
to the sum total of the nutritional deficiency in the hands. Obviously the 
anoxemia resulting from lowered blood pressure and lessened cardiac output 
during the acute phase of the infarction is not alone sufficient to produce 
damaging changes in the hands or these changes would appear in the feet 
also. Yet, it is reasonable to suppose that an often prolonged and quite 
intense anoxemia adds to the nutritional disturbance and tissue anoxia in 
hands which are being subjected to severe vasoconstriction, and may be a 
determining factor in the development of the syndrome. 

Comment 

Up to 1940, by which time 17 of our 39 cases had been collected, we had 
found no reports in the literature of the disabling changes in the hands follow- 
ing coronary thrombosis or myocardial infarction such as those described 
in this paper. Shoulder pain following myocardial infarction had received 
considerable attention. 4 ’ 8 ’ 0 ’ 7 ’ 0 In these reports the painful condition of 
the shoulder is often referred to as a “periarthritis,” and it is suggested that 
the shoulder disability may result from referred anginal pain and from 
voluntary or involuntary splinting of the shoulder. Several writers suggest 
that painful shoulders may warrant the suspicion that a myocardial infarction 
has occurred a short time before. 

Ernstene and ICinell 9 note changes in the hands in several of their 17 
cases of post-infarction shoulder pain reported in 1940. The Remarks 
for two of their cases indicate that the authors had observed changes in the 
hands very much like those reported in our series; their case 10 suggests the 
early stage of the syndrome, and case 12 resembles a later and more fully 
developed stage with characteristic involvement of the fingers,- which these 
authors regard as changes due to “rheumatoid arthritis” involving the 
fingers. 
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The substance of Askey’s important contribution, 10 published in 1941, 
was brought to our attention by a personal communication * in the spring 
of 1940. Askey describes “the syndrome of combined shoulder and hand 
disability” developing in 18 cases of cardiac infarction and four cases of 
longstanding angina pectoris. He describes clearly the changes in the hands 
that are the subject of this report, and observed thickening of .the palmar 
aponeurosis in seven of his cases. Although he remarks that “two cases 
suggested that the role of the sympathetic nerves was predominant,” he 
feels that “the more common type suggests merely a rather rapid develop- 
ment of arthritis ; he considers the hand involvement to be an extension 
of the syndrome of shoulder pain described by earlier writers, and places a 
“preexisting arthritis” or “latent arthritis” in an important etiologic role. 
However, he gives a “sympathetic nerve disturbance” an important place in 
the etiology even though he does not identify the changes in the hands with 
the sclerodactylia encountered in certain cases of Raynaud’s disease. He 
states that “the course of the hand disability was characteristic of neither 
longstanding rheumatoid arthritis nor osteo-arthritis.” 

. In s P ite of some differences in the observations and in the explanations 
given for the development of the changes observed, Askey’s observations and 
those reported m this paper, pursued independently and simultaneously ap- 

pear to establish these changes in the hands following myocardial infarction 
as a definite syndrome. 

The recognition of the syndrome is becoming more frequent, as indicated 
by Meyer and Bmswanger’s 12 recent report of three cases with changes in 
the hands similar to those which are the subject of this paper. 


oUMMARY 


1. A syndrome characterized by disabling changes in the hands, which 
doseiy rambles descriptions of sclerodactylia, may develop following 

seHes^tlV? ^ Ctl ° n ;- ^ Syndrome developed in 39 (21 per cent) of l 
o S consecutive cases of acute myocardial infarction. 

Four casSareTenn ° n the 39 cases are presented in tabular form, 

hands, and electrocardiograms^ P h °‘°g™phs, roentgenograms of the 

“ 0fed “ a 

P^ It ttaT^^ed^ , ^ B C T-^ h0Wi f g - tUS S5 '" dr0n,e are at tlle 

“atypical arthritis,” “causalgia,” e“<” “ S ' • atr 0 P Uc arthritis,” 

anorfa^fftefeues Slw V 2601087 °* > st -“ f a>-ction sclerodactylia” is 
from reflex vasoconstriction of’ftbarteriK 'jf V. is . chemia ^suiting 
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and the local anoxemia of the fingers which is part of the general anoxemia 
resulting from myocardial injury may increase the degree of the damaging 
tissue anoxia. 


Addendum: Since this article was proofread Kelil 10 has reported six cases encountered 
by him of Dupuytren’s contracture occurring after myocardial infarction, and he quotes Hale 
Powers as explaining the palmar phenomenon on the basis of irritation of the sympathetics and 
places it “in the same category as pulmonary hypertrophic osteoarthropathy, scleroderma and 
other trophic disturbances.” 
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ADJUSTMENT IN WARTIME * 

By Edward L. Bortz, Commander MC-V(S) USNR, F.A.C.P., 
Philadelphia , Pennsylvania 


A Nation Challenged 

When a peace loving nation is attacked, its citizens are called upon to 
make the most important adjustment of a lifetime. In total war, everyone is 
an important cog in his country’s defense. Considerations of individual 
convenience and safety must be subordinated for national security. In time 
of peace, the various vocations and avocations offer the citizen a wide choice 
of useful pursuits, and independence of individual action is a sign of national 
vitality. However, when face to face with a national emergency, a rigorous 
discipline is essential to efficient military action. The energies and lives of 
millions must be forged into a military instrument of sufficient power to meet 
the invaders’ challenge. 

Therefore, far-reaching adjustments of an individual and national char- 
acter are essential if the nation is to survive. 


* 

Defining Objectives 

A clear understanding of the ideals that draw a nation into war is a 
powerful and necessary stimulant for all. Conflicting views of the national 
aim and violent disputes in the economic, business, political, and professional 
spheres dissipate a nation’s military driving power. A house divided against 
itself can not stand. 

In the present World War, the goal to be attained can.be clearly crystal- 
lized. Indeed, it must be crystallized and kept forcefully before all of the 

effort 18 t0 SGrVe aS a CataIySt for the * r continue d participation in the war 
The Atlantic Charter is a significant document in its definition of the 

t .hX“r d Nations are fighting - Ti,e four freed ° ms 

Freedom of speech and expression. 

Freedom of worship. 

n° m W u nt u Which ’ translated int ° world terms, means equal 
«"Stts WiU t0 peacetime 

4. Freedom from fear, which means a reduction in armament to snrln „ 
point and in such a fashion that no nation would be in a posit on tn 
+ COmmit an act aggression against any neighbor. P ^ t0 

PHy The" 5 ’ AprU^lg 1 ^^ 611 ^^ States -<> f The American College of 

construed aTCe^tT^ author and are not to be 
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. ^'^ CSC} simple terms, define our goal, winning the approbation and par- 
ticipation of free men everywhere. 

The doctrine of a master race, which has been a leading political and social 
ideal in the Prussian state since 1807 and which gradually has subordinated 
the more peace-loving elements of the German state, has no respect for the 
ideal of freedom which is the central core of our country’s national existence. 
4 hat the Germans have a right to their own views of national policy can not 
be denied; that the rest of the more than two billion people inhabiting the 
earth will subordinate themselves to the German will, is for the present con- 
flict to establish. In adjusting to war, it is essential to keep objectives in the 
forefront. 


• Sources of Nation’s Power 

Near the close of the Civil War, Henry Thoreau pointed out that, as a 
nation, we had about exhausted our inherited liberty, and that the stock of 
passively acquired freedom was running low. Thoreau indicated that new 
obligations were appearing for the American citizen. 

The vast extent of our nation’s natural resources, development of which 
has brought new visions of culture and enjoyment, gives us a justified sense 
of pride and a certain feeling of security for the future. However, as 
Napoleon 1 pointed out "war is three-fourths a matter of morale; physical 
force and material make up the remaining one-fourth.” Materia] is of 
secondary importance except in the hands of a military force emotionally 
stirred to great action with a religious fervor that will not fail. The pioneer 
spirit that brought to our shores the restless explorers of earlier days has 
nurtured a type of citizen with a genius for invention and utilization of re- 
sources which constitute our nation’s principal heritage. 

Effective Mobilization 

Effective mobilization requires adequate adjustment on the part of every 
man, woman, and child in the direction of national defense. It requires a 
strict -evaluation of abilities and limitations so that each unit of the population . 
may be gainfully employed. The willingness of the citizen to place himself 
unreservedly at the service of his country is a direct measure of his patriotism, 
his interest in his nation’s survival. 

Morale is a fighting force which sustains men, women, and children under 
all types of strain. It is necessary for success in any civilian enterprise but 
has a life and death value in the soldier. Morale, as a fighting force, has been 
demonstrated by the British who lived through day to day stresses of total . 
war. 

Personnel Selection: Although the nation’s manpower is, on the whole, a 
healthy body, misfits must be promptly screened out as a preliminary to 
vigorous military discipline. 

Rowntree 2 has revealed that 25 per cent of the 18 and 19 year olds ex- 
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amined under Selective Service were found unfit for military duty in spite 
of the fact that they are regarded as the healthiest group in the nation. Al- 
though the major cause for rejection was eyesight which accounted for 4.5 
per cent, other major causes were mental, 2.8; musculo-skeletal, 2.3; cardio- 
vascular, 2, and educational deficiencies, 1.9. 

Thom 3 points out that of three and one-half million men examined in 
mobilization centers, 69,394 were rejected because of some mental aberration. 
The frequency of neuroses in this group reported by Thom was as follows : 


1. Neurasthenia. 

2. Conversion hysteria. 

3. Anxiety states. 

4. Psychoses. 


There is no place in military action for the unfit, the defectives, the 
alcoholics, the syphilitics, and similar invalids. Minor physical disabilities, 
although disqualifying the individual from participating in military 
maneuvers, are no handicap for one of sound mind who is eager to be a con- 
tributing factor rather than a consumer in the nation’s war effort. Scientific 
selection and the proper placing of men is important to avoid the develop- 
ment of a large-scale liability. 

Even before the outbreak of the present war, the psychiatrists of our 
nation developed a workable prophylactic approach for the selection of candi- 
dates for the armed forces.. Transfer from the free and easy civilian way 
of life to a strict military regime subjects individuals to certain stresses and 
strain. Tests have been devised whereby the stamina of the embryo soldier 
may be fairly satisfactorily evaluated. 

Menaces to Morale: Following a review of the casualties of the first World 
War, Lord Horder made the statement that “war produces no new nervous 
isor ers. he term shell-shock, so popular 20 years ago as a catch-all for 
nnumerable forms of nervous instability, has been wisely discarded. In 

strationT^ ° * ^ mstances of an anxiety state with histrionic demon- 
strations as a means of escape. 

There has been an exaggerated estimate of the tendency of war to produce 
nervous breakdown in healthy individuals. Osier < pointed out that ‘‘them 
e some people who will never be able to stand up by themselves ” It has 

Or" that approximately 
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The neurotic tendency of men can be ordinarily controlled when they 
aie doing suitable work, and in this way those who are misfits may attain a 
position of usefulness elsewhere. 

The inheritance of defective genes and the environmental ill effects of 
broken, homes have created large numbers of unstable individuals. In a re- 
cent book Gillespie 4 has pointed out that the “earliest cultural factor, the 
family, is of great significance in the genesis of a psychoneurosis.” Further- 
more, he states that the main preventive of neurosis in doctors and in pro- 
fessional men generally might be summed up in the phrase ‘professional 
attitude. The individual identifies himself with his job which becomes a 
pivotal value for him.” 

The principal menace to morale is probably ignorance of what we are 
fighting for today. Apathy and lethargy, regarded by the medieval church 
as deadly sins, may be significant preceding either a psychoneurosis or an 
antisocial act. The Britons have frequently remarked “we would rather be 
bombed than bored.” Isolation from congenial surroundings has opened 
the door for neurosis in susceptible persons. Gregariousness, as demon- 
strated by the Britons, has proved to be a substantial asset in maintaining 
morale. Idleness is a menace, and for the skilled or unskilled, work is a 
stabilizing factor. Gillespie 4 maintains that the more the individual is sub- 
jected to the will of the state, the greater is the liability to panic or apathy. 
This was confirmed recently by a German refugee who contrasted the strong 
inner discipline of the Britons with that of the Germans on whom discipline 
was imposed by authorities from without. 

Separation anxiety studied by Fairbairn 0 is universally a factor of war 
neurosis. The occurrence of an exaggerated degree of dependence among 
neurotic soldiers is widespread, and Fairbairn 0 believes that the truth is not 
so much that the boy craves to go home because he is ill as that he becomes ill 
because he craves to go home. Fairbairn 0 maintains that it is impossible to 
draw any real distinction between war neuroses and homesickness. 

Pegge 7 is of the opinion that some of the neuroses of war differ con- 
siderably from those of peace. The circumstances of war, being emotional 
stimuli of unwonted intensity and suddenness, cause a symptomatology more 
florid, more extreme, and more essentially abnormal than do the more 
moderate and slowly, acting circumstances of peace-time life. This degree in 
difference of symptoms really becomes obvious only when weighed, in each 
case, against the personality before breakdown. To understand neurosis is 
to understand personality. Pegge ‘ states that the process which, in the 
growing up of a child, leads to the development of a healthy independent adult 
leaves a trail of emotional events and conflicts overcome, to the more difficult 
of which there may be a regressive return in times of great stress. Indeed, 
retrogression itself can not be considered as a pathological mechanism since 
it may be a signal of distress and, when promptly recognized, may be the 
means of saving the personality. Dependence as a mechanism may be useful 
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in adult life as it is in the child, but it needs be followed by a phase of wise 
weaning. It has been stated that the conflict, "infantile dependence” versus 
“adventuring into adult life,” is present in everyone, normal and neurotic 
alike. ' Thus neurosis is merely a quantitative variation, at best a modifica- 
tion, rather than a contraindication of the normal. 

Why do some soldiers break down in the face of danger whereas others do 
•not? Fairbairn 8 states that the capacity to endure danger varies with the 
extent to which the individual has outgrown the. stage of infantile dependence. 
This agrees with the notorious proneness to anxiety which characterized the 
child as compared with the mature adult. It is, of course, important to dif- 
ferentiate adolescent youngsters of 18 and 19 who have entered the service 
and may show certain tendencies to abnormal behavior. With wise guidance 
these problems are promptly cleared away. 

Youthful soldiers with overprotective mothers, coming from homes in 
which they have been sheltered and their adolescent experiences prolonged, 
frequently appear as neurotic. If a lad has joined the service to escape 
parental discipline and finds the supervision is more strict than at home, he 
may develop a neurosis due to maladjustment. 

Borderline cases are frequently known to family doctors, and the latter 
may be of assistance to the. officers of induction centers in pointing out 
prospective soldiers who have personality disorders. 


Menaces to Morale 


1. Ignorance of objectives. 

2. Ill health. 

3. Inadequate diet. 

4. Loss of sleep. 

5. Continuous work without periods of rest and recreation. 

6. A task for which one is unfitted. 

7. Idleness. 

8. Boredom. 

9. Strange and new type of existence. 

10. Depressing news from home, or hysterical relatives. 

11. Arguments between important national groups. 

12. Predisposition to neurosis. 


Margins of Reserve: There is, of course, a limit to the stress and strain 
that anyone can stand without some evidence of temporary maladjustment. 
This varies with the individual and from time to time in the same person. 

ersonality deficiencies are more likely to appear in an individual who is 
physically below par or who is fatigued. * 

The average young American is healthy in body and mind, with familv 
an social assets which serve as useful supports in time of emergencies. Ap- 
proval of family and associates in his course of action is stimulating support. 
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Conversely, paiental reproof, lack of understanding, social castigation may 
1 educe ability foi adaptation. Many psychopathological symptoms appear 
as defense mechanisms as anxiety attendant upon infantile dependence. 

The sepai ation complex may affect not only the soldier, but his family as 
well. A clear understanding of the issues involved in global war with an 
appraisal of each individual’s responsibilities as a citizen is an important in- 
gredient of reserve store. The nation’s margin of reserve in morale will 
determine its ability to survive. 

Mechanisms of Adjustment: During the first World War the incidence of 
war neuroses varied between groups in inverse proportion to their morale. 
Even so-called normal soldiers may develop a transient war neurosis in cir- 
cumstances in which morale has been sufficiently impaired demonstrating that 
emotional maturity is a matter of degree and is never absolute. 

Since war is abhorrent to all, it must be presented in such a light as to 
allow every individual to mobilize aggressive urges in the service of the na- 
tion, as pointed out by Sillman . 8 Of importance is a profound knowledge 
of both social and psychological forces on the part of leaders responsible for 
indoctrination for war. There needs be a training of the emotions in order 
quickly to supply a motive force of sufficient strength to enable the soldier to 
face enemy fire. To persuade armies of men to work, and fight, and die 
effectively in destroying a vast enemy demands mature self control. Adjust- 
ment must be complete; educating Americans to the art of war must be 
approached with a clear understanding of the intricacies of personality and 
its deeper hidden reactions. 

To adjust for participation in the war effort, the individual’s loyalty to 
his nation must be intensified, and he must externalize his aggressiveness 
toward the enemy to complete willingness to sacrifice all if need be. There 
is a strong fascination for war and destruction in the Japanese mind and our 
enemies are .kept stimulated by an overwhelming desire for world power. 
To combat this adequately and preserve the principles of democracy requires 
a very clear understanding and intense belief in those principles. 

Despite America’s belief in democracy Sillman 8 states that education 
as to its deeper meaning has been strangely lacking. In peace time, patriot- 
ism as a national attribute has not been kept in the foreground. 

A condensation of many sentiments is necessary for an ideal to be in- 
tensely felt and acted upon. The more sentiments that can be centered into 
an idea, the stronger is that idea supported. ■ . . , 

As pointed out by Sillman , 8 the strongest forces in the individual’s per- 
sonality to which democracy should appeal are religion and personal honesty. 

To intensify individual belief in it democracy should be related to these 
forces. 

Democracy is derived largely from the biblical concept that every man has 
a soul equal before God. The high spiritual goal that an individual s ini 
pulses and ideals must be devoted to the welfare of others is derived most y 
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from religious sources. It is concretely expressed in the Atlantic Charter. 
Furthermore, it represents a principle of national existence which is alien to 
the German and Japanese national minds. 

Democracy needs be demonstrated as a desire to introduce spiritual values 
into political and social life. Without these high ideals, the tolerance and 
basic trust in the common man on which democracy is based could never 
have been developed, nor can it continue. Therefore, there needs be a 
clustering of religious and moral principles with democracy, in order to pre- 
serve a respect for individual life. 

Furthermore, the benefits of scientific, intellectual and aesthetic creativity 
will be preserved in the democratic principle of freedom for which our nations 
stand committed to total war. In the Nazi and Japanese society there is 
an utter disrespect for the individual and, therefore, creative work is im- 
possible. 

A second method for intensifying loyalty is through projection and intro- 
jection. Few people can sustain beliefs or intense loyalty without external 
reinforcement. This mechanism can be called into play by impressing on 
the individual the feeling that every one is concerned with this idea and the 
intensity of his loyalty. The individual must be brought to realize that he 
is a significant link in a chain and an integral part of an important under- 
taking. He needs to regard himself as an example for all others. The only 
way of combating the terror of being isolated and overwhelmed by the vast 
power of the enemy is by having the nation's expectancies and reassurance 
focused on him, as emphasized by Sillman . 8 It is through these means that 
he can achieve conviction and function efficiently in the face of the over- 
whelming destructiveness of modern war. 

Associated with the utilization of projection and introjection in securing 
loyalty is the use of group activities. The individual’s activity and personal 
participation in group work and group meetings is of great value in receiving 
the effects of introjection. Large mass meetings are useful for intensifying 
loyalty. 


A third method for intensifying loyalty is by pointing out clearly that 
democracy is a unique and fragile achievement. One of the well established 
methods for safeguarding the feeling of love for an object is the threat of 
oss. Too many people assume without evidence that there is a biological 
drive within man for freedom and democracy. Deeper studies of the mind 
reveal that man’s fundamental nature tends to be inimical to democracy, 
the individual and the nation are faced with the extermination of the most 
precious social achievement of all history. 

i * ^\ f °? rth method °. f intensifying the individual’s feeling of loyalty is re- 
a ed to the second major phase of education to war, namely, the externaliza- 
mn of aggression. This is based on the deeper significance of loyalty 
which is fundamentally a derivative of the parental identification the indi* 
v,dua! develops in childhood. Doe to the prevalence of nations hot 
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tility against love objects, in order to intensify affection, it is necessary that 
the hostility also be discharged. For maximum effectiveness this must 
obviously be directed against the enemy. Everything should be done to 
make the soldier think of himself as the protecting father of his. democracy. 

Complete externalization of aggression is the surest way to avoid the 
tendency toward internalization which may produce suicide and war neuroses. 
Training is needed which will produce a feeling of aggression against the 
enemy to the point where the danger from the enemy is completely ignored. • 

The fact of being an American must be carefully glorified. All emphasis 
must be placed on the achievements of America. It is only through the 
awesome respect of the American ideal that the individual can be brought 
freely fo make the sacrifice necessary for the survival of the nation. 

Acknowledgment of the individual as an American, with the obligations 
and privileges the term implies, will effectively externalize his aggression. 
There is probably no soldier as efficient as he who fights for a passionate 
ideal compared to which his life is of small value. 

Essentials for Adjustment 

1. Crystallization of aims and ideals. 

2. Intensification of loyalty. 

3. Externalization of aggressiveness. 

4. Condensation of sentiments. 

5. Use of group activities. 

6. Threat of loss of freedom. 

7. List crimes of enemy : 

a. Rotterdam. 

. b. Lidice. 

c. Mass reprisals. 

d. Treaties as scraps of paper. 

8. Demonstrate lust for war as national policy of enemy. 

In total war every citizen has a contribution to make. The inability of 
many to. qualify for active military service frees them for utilization in non- 
combat pursuits, industrial plants, home defense, and innumerable other , 
activities. To fulfill the obligations of citizenship requires that these in- 
dividuals likewise maintain a vigorous state of health and high morale to 
attain the stability that is part of their contribution. 

Limited Service 

Rejection from an active part in a military organization need not exclude 
the willing individual from making a useful contribution to the war effort. 
Indeed, the appointment of individuals with physical disabilities in civilian 
jobs, thereby freeing able bodied men for military service, constitutes a 
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resourceful utilization of manpower. Likewise, the women of the nation are 
rising magnificently to the national challenge by applying in large numbers for 
jobs heretofore regarded as requiring able bodied men. Women workers in 
industry, war plants, railroads, and numerous hazardous pursuits excite the 
admiration of the entire nation. 

The Malingerer: A small group of the population fails completely to grasp 
the meaning of citizenship. They are willing to accept all of the privileges 
but eager to escape obligations, particularly in time of war. The malingerer 
in industry is well known, and the psychiatrists on induction boards are quick 
to spot the weakling who does not want to carry his share of the national 
burden. Curiously, malingerers rarely try to simulate mental disease as a 
means of avoiding military service. In order to be fair with this group a 
trial period may be advised for the purpose of straightening out minor reac- 
tion lcinlcs. On the other hand, military authorities can not have their time 
engaged in nursing misfits, nor should society unload social undesirables 
into military service. 

The Training Period 

The impact of war on the civilian population precipitates a situation re- 
quiring a high degree of adaptability to a new way of life for the average 
American. The need for adjustment is evident. The most common basis 
for maladjustment is anxiety, clearly defined by Whitehead 0 as "mental 
uneasiness arising from fear or distress, eager desire, concern.” A moderate 
degree of anxiety is experienced by the majority of normal individuals and 
may act as a driving force for effective adjustment. 

Anxiety, however, may exist to such an extent as to incapacitate the 
individual for useful service. Anxiety may show itself as a psychosomatic 
•constellation with functional disturbances of the major body systems; it may 
produce excitement with trembling, perspiration and similar effects of the 
autonomic nervous system ; it may precipitate a vicious circle in the form of 
worry which vitiates the individual’s ability for accomplishment. 

Anxiety may likewise bring about the more vague manifestations of a 
neurosis such as mild depression, headache or other body aches and pains or 
pronounced fatigue. 

Adjustment problems may arise : 

1. When the individual finds himself - facing an impending military career. 

2. When he is separated from his family. 

3. Soon after induction, especially in those lads who have never been 
away from home. 

4. Early in the preliminary period of training. 

Episodes in the experience of the embryo soldier are clearly understood by 
psychiatrists, but there is a pressing need for a wider knowledge on the part 
of the medical profession as a whole in order that adequate safeguards mav 
be created at the appropriate time. 
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On entering the training period, the healthy recruit finds the new life with 
its variety of new experiences an interesting one and receives from his buddies 
stimulating support that is effective in maintaining morale. ■ The sensitive 
lad often finds adjustment a painful process. However, unless there is an 
undei lying predisposition to a neurosis, this type of recruit, as a rule, will 
compensate for earlier lack of experience and ultimately becomes good officer 
material. 

Modern war is a highly specialized activity. Recruits need be classified 
according to their adaptability for various specialized fighting services, such 
as engineers, infantry, submarines, tanks, etc. In the Canadian army, the 
doctor draws a profile, and the Army fits the man to the job. Each recruit is 
classified according to the physique, upper arms, legs, hearing, eyesight, and 
mental stability. This system, according to Meakins, 10 has worked out 
satisfactorily. 

Military life is an active career, and associations and duties are definitely 
planned by superior officers for producing vigorous and healthy soldiers with 
a foreknowledge of the emotional turmoil that exists in many of the lads just 
coming into training. 

The army has established nine rehabilitation camps to redirect men who 
have committed non-criminal minor offenses such as absence without leave 
and insubordination. These men spend half a day in hard work and military 
drill ; the remainder of the day is devoted to an educational program including 
military and ethical lectures using the resources of psychology. When it is 
deemed advisable, these men are returned to an “honor company” where they 
are trained substantially as regulars. 

In Action 

Fortunately, psychiatric military services today are so well established that 
frank misfits and borderline cases are for the most part screened out so that 
only the healthiest members from the recruited groups are subjected to active 
combat. 

It is a curious fact, as related by many soldiers who have been in action, 
that minor wounds sustained in combat, far from being incapacitating, act 
as a stimulus to heighten, individual action. On the other hand, when a 
fellow soldier reveals an emotional strain preceding, or in action, it has, at 
times, a disheartening effect on those near him if they have time for ob- 
servation. Whitehead 0 points out that the principal stresses and strain 
under combat are minimized as the man becomes hardened to battle, as has 
been proved by the use of experienced troops who have been many times 
under fire. These stresses and strains have been classified as : 

1. Noise and confusion of battle. 

2. The constant threat of death. 

3. Observing the destruction of fellow soldiers. 

4. Exhaustion and hunger. ■ : ^ 
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Exhaustion is difficult to avoid when troops must be kept on the alert and 
ready for action over long periods of time. The problem of hunger, which 
is important also in maintaining high morale is, of course, a responsibility of 
service and supply. 

A high state of morale is essential for success in battle. The well ad- 
justed soldier has a wholesome respect for himself as well as for his fellow 
man. The neurotic soldier, overburdened with an anxious sensation, may be 
the instrument for his own and his mates’ destruction. As morale falls, 
neurotic tendencies come to the surface. 

The Home Front 

As previously noted, every individual destined for action may experience 
periods of anxiety, a normal component of every soldier. Coupled with the 
morale of the fighting unit, and of equal importance, must be the knowledge 
by the troops that the home front is militantly supporting his every act. 
Cheerful news from home and knowledge that production is at the high point, 
that the home community is coming through with the equipment which the 
fighting soldier needs, ar'e absolutely essential in war time. 

In global war, civilian morale is of equal importance to that of the mili- 
tary. In total war, the civilian is a part time soldier and his pursuits are 
divided between civilian and military duties. Strecker 11 points out that 
functional symptoms are comparatively rare among civilians, but that when 
they do occur they are essentially of the same type based on anxiety. Curi- 
ously, it is the civilians who habitually seek shelter in the deeper bombproofs, 
who are most affected by the fear of raids, whereas those civilians with duties 
connected directly with the bombing, who are active in first-aid groups, or 
with the fire fighters and others, will show a remarkably low percentage of 
neuroses. It is generally accepted that the greater the sense of individual 
responsibility, the less is the likelihood for an inadequate reaction, that is, 
the better adjusted is the individual. 

Strecker 11 makes a point of two emotions which stand out prominently in 
the British make-up, namely, infinite patience and pity that only slowly turns 
to anger. The British sense of detachment is important in maintaining both 
civilian and military morale, but finally the key to the quiet endurance of the 
average Biiton is the knowledge that he is a free man and today he has a 
positive aim. 

The relatively remote geographical position of our nation, which renders 
it ess liable to bombing such as the British Isles have experienced, has kept 
fiom the American people the emotional drive for action which appears im- 
mediately after an air attack. 

A high state of civilian morale requires certain fundamental health 
requisites be maintained. In the presence of food rationing and round-the- 
c ock industrial activity, the population at large needs to realize that in peace 
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time the individual s average daily food intake is probably twice as much as 
his body requites, and that rationing does not of necessity reduce physical 
efficiency. It is largely a state of mind. 

It is of importance for industry to understand the need for adequate rest 
and hours of recreation for industrial workers who are driving hard while 
at work for utmost production. The human body is not so constituted as to 
be able to maintain an efficient production long hours each day seven days a 
week without precipitating a breakdown. 

Fatigue is one of the most important problems today in civilian existence 
and industry, as in military life, since it has*a direct bearing on the morale 
of everyone. Therefore, working hours and military activity need be 
planned, insofar as possible, to maintain optimum efficiency and minimize the 
precipitation of neurosis. 

The Britons have demonstrated that communities may become accus- 
tomed to repeated bombings and even though large numbers of the population 
may appear severely ill and are brought into hospitals in a state of shock, they 
seem to make a prompt recovery and are fit for discharge in a very few days. 

The Future’s Promise’ 

A satisfactory adjustment in time of war is facilitated by a clear under- 
standing of the ideals the nation is fighting to maintain. War has been de- 
scribed as a means of resolving an intolerable situation. Lack of apprecia- 
tion of this fact on the part of the public and the military may bring disaster, 
since it goes hand-in-hand with aversion to an all-out effort for victory. 

The world is moving in new directions, and nostalgia for the good old 
days must give way to a driving desire for a realignment of social forces 
in the interest of society as a whole. Democracy, if it is to be preserved, 
will require a more intimate participation on the part of citizens today and 
tomorrow in its protection. Universal military service in the broadest sense 
and on the part of all able-bodied students of college and secondary school 
rank needs to become a national instrument and should not be regarded as 
compulsory, but rather as a privilege and obligation. 

To shorten the present conflict with the saving of many lives, otherwise 
needlessly lost, there needs be a militant campaign through press,, radio, 
pulpit and public forum to emphasize more forcefully the ideals for which we, 
as a nation, are fighting. Schools throughout the land may contribute im- 
measurably to the war effort by teaching students the real .meaning of free- . 
dom, inculcating in the new life blood of the nation a burning desire to par 
ticipate in the largest possible way in the movement that constitutes the war 
effort. 

Adjustment to war on a national scale is the result of personal acceptance 
by every citizen of his primary obligation to his native land. The concept o 
the brotherhood of man with equality of opportunity for all must replace t ie 
doctrine of the master race as an instrument of nations. We are all voyagers 
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aboard this planet on the sea of life, and if too many rock the boat, civiliza- 
tion itself may be lost. 
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NEUROGENIC POLYCYTHEMIA * 

By Gurtii Carpenter, M.B., M.R.C.P., Los Angeles , Henry Schwartz, 
M.D., St. Louis , and A. Earl Walker, M.D., F.A.C.S., 

Chicago, Illinois 


Introduction 


The cause of so-called polycythemia rubra vera is at present not known. 
It seems possible that it is a symptom complex which future observation 
will classify into a number of different types. 

The signs and symptoms of neurological involvement in polycythemia 
rubra vera occur with extreme frequency (Osier , 28 Christian , 8 Mendel,*' 
Brockbank 4 ) , and indeed “it appears that neurologic manifestations are 
among the commonest symptoms in polycythemia vera” (Sloan 30 ). 

However, the association of polycythemia rubra vera with intracranial 
neoplasia is an event of the greatest rarity, and there is no detailed report in 
the literature of its occurring with a subtentorial tumor. The observation, 
therefore, of a case in the University of Chicago Clinics (G. C. and E. W.) 
and separately a case in St. Louis (II. S.), of instances of well marke 
polycythemia in which the red blood cell count returned to normal following 
the surgical extirpation of subtentorial tumors is worthy of publication. It 
is surprising that in each instance the neoplasm was a hemangioblastoma, a 
rare intracranial growth, though it is not clear what interpretation s ou c :>e 
placed on this occurrence. 

Case Reports 


r „. p 1 M A a 52 vear old laborer, was referred to the University of Chicago 
rr C f Wakhe September 19, 1940, with the complaints of weakness, 

sr — -a 

confusion. The family did not prove helpful witnesses. ^ ^ ^ vertical 

headfches V and He" beS^more^ngly 

feSfe to walk with ^ftacks^of 

become stiff. In the three but ' 

» “s To^aS'o" — He « not co^ 

The patient was a thin, tremulous mdmdua! wrth greatly and was 

At times he displayed a coarse tremor of i i • w ; t j 1 ma rked facial 

70 inches tall. External examination showed was 

rubor and congestion of the small veins o ie s i thorax were . 

edentulous, its mucous membrane markedly reddened. The neck and 
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normal. He complained of tenderness when pressure was exerted over the lower 
lumbar spine. The patient held his back rigid and refused to bend forward. No 
abnormalities were noted in the heart or lungs. No organ appeared to be enlarged 
within the abdomen; in particular the spleen was not enlarged to palpation or per- 
cussion. No clubbing of the fingers was present. His blood pressure varied between 
158 mm. Hg systolic and 120 mm. diastolic and 170 mm. systolic and 120 mm. diastolic. 

The hematological findings are given in the accompanying table (table 1). 

Table I 


Blood Findings (case 1) 


Date 

RBC 
(cu. mm.) 

Hgb. 

gm. 

WBC 
(cu. mm.) 

Cell 
Vol. % 

Differential, Hematocrit, etc. 

9-19-40 

6,830,000 

23 

6,600 


P. 65%, lymph. 22%, monocytes 8%, eosino- 
philes 5% 

9-24-40 

7,130,000 

22 

6,200 

68% 

P. 79%, lymph. 18%, monocytes 3%, reticulo- 
cytes 0.3% 

MC vol. 95.3 

MC Hgb. 29.3 

9-26-40 




68 

Bl. volume 7,125 c.c. Vol. /kilo 105.5 c.c. 

Red cell mass 4844 c.c. Vol./kilo 73.2 c.c. 

9-28-40 

500 c.c. blood removed 

10-1-40 

6,820,000 

18 

7,600 



10-3-40 

Operation and Transfusion of 500 c.c. whole blood 

10-4-40 

6,720,000 

18 

9,300 



10-5-40 

5,360,000 

15 

9,300 



10-7-40 

4,840,000 

14.2 


46 

MC Vol. 97.1 

MC Hgb. 29.3 

10-16-40 

4,660,000 

13.6 


44 


12-18-40 

4,660,000 



41 

Blood volume 5356 c.c. Vol./kilo 73.7 c.c. 

Red cell mass 2195 c.c. Vol. /kilo 29.8 c.c. 

11-7-41 

4,040,000 

14.0 

5,200 

42 

Reticulocytes 0%, P. 53%, large lymph. 2%, 
small lymph. 32%, monocytes 11%, eosino- 
philes 2% 

Bl. volume 5124 c.c. Vol./kilo 68.3 c.c. 

Red cell mass 2152 c.c. Vol. /kilo 28.8 c.c. 


The patient was seen by the neurological service in consultation six days after 
admission. At that time he was disoriented. There was a bilateral papilledema of 
t iree diopters. The visual fields were full. External ocular movements were full 
and steady. The pupils were. 3 mm. in diameter and reacted well to direct light, 
there was no other evidence of cranial nerve dysfunction. The tendon reflexes were 
active and equal, and both plantar reflexes were flexor. Sensation appeared normal. 

ie neurologist was impressed by the great effort exerted by the patient in carrying 
out simple movements and bizarre tremors of the extremities on voluntary movement. 
It was considered that his neurological difficulties were “associated with his systemic 
.disease, but that he had also a great many signs of conversion hysteria.” 
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u rinaly si s showed no abnormality except for one to tliree white cells per high 
power field. The Wassermann and Kahn reactions of the blood were negative. The 
serum calcium was 10.4 mg. per cent, and the serum potassium 3.7 mg.- per cent. The 
phosphatase activity of the serum was 2.6 units (normal). The total plasma proteins 
were 6.3 grams per cent. An electrocardiogram showed a sinus tachycardia but no 
other abnormalities. 

A roentgenogram of the chest revealed normal lung parenchyma, but there was 
spectacular calcification of the mesenteric lymph nodes and osteoarthritis of the spine. 
Roentgenograms of the skull showed a small area of calcification within the brain 
substance of the right parietal lobe. 

A lumbar puncture was performed. The initial pressure was 320 mm. of spinal 
fluid. The Pandy reaction was negative, and there were six cells per cu. mm. of 

SS\Tl00000* protein was 32.5 mg. per cent. The Lange curve was 

Because of the intracranial pressure the neurosurgical service was asked to see 
the patient regarding the advisability of subtemporal decompression. At that time, 
September 30, 1940, the patient was disoriented as to time, place and person. He was 
unable to carry out simple mentation. His neurological findings were much the same 
as at the earlier examination. 

Because of the history, the severe nervous manifestations, and relatively few 
peripheral signs of polycythemia it was suggested that ventriculography be used in 
order to eliminate the possibility of an intracranial neoplasm in association with the 
systemic disease. 

On October 3, 1940, under local anesthesia, bilateral perforations were made in 
the occipital regions. The right ventricle was reached at a . depth of 5 cm. and the 
left with some difficulty at 5.5 cm. Clear, colorless fluid gushed out under obviously 
increased pressure. Approximately 120 .c.c. of ventricular ' fluid were removed, and 
100 c.c. of air injected into the ventricular system. 

Roentgenograms taken following this procedure revealed a marked symmetrical 
dilatation of the- ventricular system including the third and fourth ventricles with a 
small filling defect in the latter ventricle. 

The patient was immediately returned to the operating room and anesthetized 
with ether. The posterior fossa was explored through a curved horizontal incision 
in the occipital region and subperiosteal dissection of the suboccipital muscles. The 
bone was perforated and the opening enlarged to the foramen magnum. The dura 
mater was incised transversely, but in carrying the incision on the right side consider- 
able bleeding was encountered from vessels of the cerebellum adherent to the dura 
mater. The dura mater was finally elevated disclosing a number of large vessels over 
the surface of the right cerebellar hemisphere. Upon attempting to puncture the right 
cerebellar hemisphere, marked resistance and profuse bleeding were encountered. 
The cerebellar cortex was incised and at a depth of 1 to 2 mm. a reddish encapsulated 
tumor covered by numerous venous channels was found. The cerebellar tissue was . 
dissected from about the tumor, and the vessels clipped and cut as encountered. As 
the vessels were clipped and the blood supply cut off the tumor noticeably shrank. 

The tumor was attached superiorly to the torcula Herophili and extended about 4 
cm. to the right. When the tumor had been dissected free on all sides except from 
its connection to the torcula, it was lifted from its bed, the pedicle tied and cut. 
Several bleeding points along the torcula were controlled by muscle stamps. After 
complete hemostasis the dura mater was closed. The muscles were sutured to the 
superior nuchal line with deknatel and the skin margins approximated with two layers 
of black silk. 

The patient had a relatively smooth convalescence. His confusion and dis- 
orientation slowly decreased but had not entirely disappeared at the time of his dis 
charge two weeks after operation. He was able to walk, although unsteadily and on 
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a wide base. His visual fields were full but tlie visual acuity was diminished (R. E. 
6/2000; L. E. 10/20). The optic discs were still elevated 2Vz diopters. 

The patient returned to the out-patient department on October 30, 1940. He had 
no complaints. He was well oriented in all phases. His gait was still on a wide base 
but he walked steadily. 

He has been seen on three subsequent occasions. At the time of his latest visit 
to the Clinics, November 7, 1941, he had no complaints except for a slight dizziness 
on upward gaze, which he had experienced for approximately one week. He had 
been working as a laborer. 



°^. sections of tire tumor (case 1) stained for cells (hematoxylin 
and eosm) at the right and for reticulin (Perdrau) at the left (X 115). 

ahle e * aminat j on that time was normal except for the findings refer- 

was able to rend 6 C0 V d see form Poorly with the right eye but with the left eye 
Tm or rZ7 S Pnnt Both discs pale, flat and the margins indistinct, 
firm for aVT° r meaS " red 3 ' 5 b ? 3 - 5 b y 2-5 cm. It was reddish brown and 

ous small and large^lood'iessds^somr’/ 11 

i j '° S - C 1 ?^ 1C examination of the tumor revealed it to be composed of closelv 

7 a s "v f b£5 

chromatin with nonstaiSne cvtonl 7 and / moderate amount of 

sections reveal ls . ta ming cytoplasm, closely resembling endothelial cells. Perdrau 

f d “■*» tliecapU- 

me ceils. I he tumor was a hemangioblastoma (figure 1). 
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Comment. From a diagnostic standpoint this case presented an inter- 
esting problem. Certainly all the findings present at the time of the clinical 
examination might have been the result of the polycythemia. However, the 
history of marked unsteadiness of gait shortly after the onset of symptoms 
suggested a cerebellar lesion. The marked papilledema and intracranial 
hypertension seemed out of proportion to what might have been expected if 
the intracranial disease were entirely on the basis of polycythemia. 

Although hemangioblastomata of the cerebellum are frequently associated 
with retinal vascular malformations or angiomata, no such ocular lesion 
could be found on repeated examinations in the present case. 

Case 2. W. Z., a 29 year oid white printer, was admitted to the Deaconess Hos- 
pital, St. Louis, on March 16, 1941, on the neurological service of Dr. A. H. Deppe. 
lie complained of headache. There was no history of weakness, vomiting, staggering 
gait or incoordination. Two years previously he consulted an ophthalmologist who 
prescribed glasses. These were worn chiefly at work. One week before admission, 
he again consulted his ophthalmologist, who observed papilledema of both discs and 
referred the patient to Dr. Deppe. Two years before the present illness, the patient 
had had a lymph gland removed from the region of the right nipple; according to the 
patient this was not malignant. Six months before admission a “cyst” was removed 
from the back of his neck. No details concerning this lesion could be obtained. The 
patient’s wife had multiple sclerosis. 

On admission, bilateral choked discs were noted. Neurological examination was 
otherwise negative, except for a questionable sensory disturbance at about the fourth 
cervical dermatome. A spinal puncture revealed an initial pressure of 330 mm. of 


Table II 

Blood Findings (case 2) 


Date 

RBC 
(cu. mm.) 

Hgb. 

(gm.) 

WBC 
(cu. mm.) 

Differential, Hematocrit, etc. 

3-17-41 

5,960,000 

18.4 

9,150 

Seg. 46.5%, Band 17.5%, Lymph. 32.5%, Mono. 1%, 
Eos. 2.5% 

Clotting time 3' 15" 

3-26-41 

6,500,000 

20 

8,300 

Seg. 38.5%, Band 12.5%, Lymph. 42%, Mono. 1%, 
Eos. 6% 

Platelets 295,000 

3-28-41 ! 

i 

Operation with Removal 
of Tumor 


4-12-41 

4,390,000 

13 

10,950 

Seg. 55.5%, Band 14%, Lymph. 30.5%, Platelets 
184,900 

7-17-41 

6,250,000* 

14.7 

10,150 


7-30-41 

5,100,000 

17.2 

6,000 

P. 56%, Lymph. 25%, Mono. 7%, Eos. 10%, Re- 
ticulocytes 4%. Platelets 918,000 

MC Vol. 85 

MC Hgb. 31 

MC Cone. 37 

11-5-41 

4,780,000 

14.0 




* This blood count was performed by, a different tecnmcianu.an.Lueuu.ey 
The recorded red cell count is out of keeping with the recorded hemoglobin le 



NEUROGENIC POLYCYTHEMIA 


475 


spinal fluid. The Wassermann test on this fluid was negative. Roentgenograms of 
the skull and cervical spine showed no abnormality. The hematological findings are 
given in the accompanying table (table 2). 

A neurological consultant on March 25, 1941 (H. G. S.) found the patient to be 
clear mentally, rational and cooperative. He was well-developed and well-nourished. 
His blood pressure was 110 mm. Hg systolic and SO mm. diastolic. There was marked 
choking of both discs with complete obliteration of the disc margins, and numerous 
hemorrhages. The visual fields were full. The pupils were equal and reacted well, 
eye movements were well performed, without nystagmus. The other cranial nerves 
were intact. Power in all extremities was good. Fine movements were well per- 
formed. There was no ataxia or adiadochokinesis. * The patient stood well in the 
Romberg position. The gait was normal. The tendon reflexes were active and equal 
on both sides. There were no pathological toe signs or clonus. No sensory disturb- 
ance could be made out. 


The possibility that the polycythemia was the sole cause was considered, but the 
absence of other central and peripheral nervous system signs made this doubtful. 
Ventricular air studies were advised, to be followed by surgical extirpation of a 
tumor, if indicated; or, if ventriculograms were negative, it was planned to perform a 
• subtemporal decompression to save the patient’s vision. 

On March 28, 1941, under avertin-local anesthesia, bilateral perforator openings 
were made in the parieto-occipital region. The occipital horn of the right ventricle 
was punctured, and about 100 c.c. of fluid were replaced with 90 c.c. of air. Films 
showed symmetrical dilatation of both lateral ventricles and the third ventricle. 

The patient was taken back to the operating room for suboccipital craniotomy. 
A mastoid-to-mastoid skin incision was made. The occipital muscles were cut and 
stripped away from the occipital bone. The bone was then removed laterally as far 
as the mastoid emissary veins, and superiorly as far as the transverse sinus. After 
ventricular puncture to reduce pressure, the dura was opened over both cerebellar 
hemispheres. The occipital sinus was ligated with a transfixed suture, and cut across. 
The cisterna magna was completely obliterated by the cerebellar tonsils which were 
herniated far down into the cervical canal. The hemisphere on the left was swollen. 
The lamellae were flattened out, and laterally had a distinctly yellowish color. At the 
left lateral angle of the field several large vessels were found running from the 
hemisphere to the dura mater. These vessels were coagulated and cut. After 
coagulation of the superficial vessels, the hemisphere was incised, and the surface of 
a rather firm, extremely vascular tumor immediately came into view. The tumor 
was enucleated by blunt dissection. One large vessel running from the tumor to the 
petrosal sinus was coagulated and cut. The tumor was then lifted out. It had not 
involved the cerebellar nuclei. After removal of the tumor, in order to free the 

WaS n j cessary t0 ron &eur away the arch of the atlas and split 
, , W °, t0 t le second cervical vertebra. After complete hemostasis, the wound 

was closed m layers with silk sutures. 

( T £f P° st °P e rative course was uncomplicated, and the patient was discharged 
from the hospital on April 13, 1941, sixteen days after operation. At the 2 of 

the riri* rl le C10ked dlSCS showed marked recession, the left fundus was normal but 
np ,. g t d T lsc ma . rgIns w t ere stll l blurred. Neurological examination was entirely 

2?194 ' J" r, 1CUlar ’- the - e 'T e n ° signs referable * the cerebellum. On Aprfl 

’ J> che J; u P examination showed very slight blurring of the right disc. One 
One nt'r, a er w 1! l ^ dlsa PP eared - The patient returned to work six weeks after 

no neurological abnmm^ities Sympt0m ‘ free re P eated examinations have revealed 

a, 

fin* consistency. Two targe and many small blood vessels co„M bTseen on the'sur- 
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face On cut surface, the color was more deeply red-brown, evidently due to blood 
° SCO P! C . a y ' s . e ^ t,ons demonstrated tumor consisting of masses of endothelial-lined 
spaces within which were blood cells. There was an intimate network of reticulin 
A diagnosis of hemangioblastoma was made (figure 2). 



Fig. 2. Photomicrographs of sections of the tumor (case 2) stained for cells (hema- 
toxylin and Cosin) at the right and for reticulin (Perdrau) at the left (X 155). The delicate 
reticulin network about the cells and vessels is particularly well shown. 


Comment. In this as in the first case the diagnosis was difficult and only 
after ventriculography could it be said with certainty that the patient had an 
intracranial tumor. 

That the second patient had no clinical findings pointing to the cere- 
bellum is probably due to the location of the tumor in the lateral part of the 
left cerebellar hemisphere without involving the cerebellar nuclei. Even 
large tumors in that region fail to produce cerebellar signs. Tumors situ- 
ated near the midline interfering with the function of the vermis cerebelli 
give rise to disturbances of equilibrium such as those that initiated the first 
patient’s illness. 

It is remarked that in neither of these patients was there any evidence 
of dehydration which might in itself give rise to high erythrocyte counts. 
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In both cases the blood was examined on two or more occasions over a 
period of several weeks. 

Discussion 


It is generally conceded that intracranial lesions are frequent occurrences 
in polycythemia rubra vera. The common attitude toward this relationship 
was stated emphatically by Brockbanlc 4 in remarking that the nervous lesions 
may be regarded invariably as a function of the primary polycythemia. 

However, the past two decades have seen the contribution of a small 
volume of literature which is devoted to the thesis that polycythemia may be 
due to lesions in the brain substance. It is stated (Ferraro and Sherwood 12 ) 
that the increased incidence of encephalitis lethargica during this period, 
with its destruction of the vegetative centers, is directly responsible for the 
increased incidence* of these observations. 

For the most part, unfortunately, the reports of neurologic damage 
causally related to polycythemia do not bear critical analysis. First, the 
evidence of neurologic damage is based largely on clinical examinations and 
only in one or two cases controlled by anatomic or pathologic observations 
Secondly, the blood counts submitted are often border-line and not conclu- 
sive of polycythemia, and rarely accompanied by further evidence such as 
blood volume studies, reticulocyte counts, and .other pertinent data. Thirdly, 
the situation is further confused by the proximity of the pituitary gland to 
the vegetative centers; the occurrence of polycythemia in the course of vari- 
ous pituitary-adrenal syndromes (particularly the Achard-Thiers-Cushing 
syndrome) has been accorded general recognition during the past 10 years 
Moreover, a great number of the reports of polycythemia allegedly due to 
intracranial Jesions come from countries bordering upon the Mediterranean 
basin. During the last five years it has become increasingly evident fCami- 
nopetros, Wmtrobe et al. 33 ) that moderate polycythemia, often with low 

;Tu° § M 31 ^7 a UeS and aCtlVC retlculoc y tosis , occurs in familial distribution 
t ie Mediterranean races representing some forme frustre of the Cooley 

syndrome (Mediterranean anemia). It is to be noted, for instance that 
a number of the cases presented by DaRin and Costa 9 as instances ofpoly- 

Iesions had very ,ow 

Because of these circumstances it is not proposed to give here an an 
alleged LTonf 
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intracranial damage sue,, as concuss” 
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and Garcin, 10 ), Huntington’s chorea (DaRin and Costa 0 ), embolism (Da- 
Rin and Costa 0 ), alleged central nervous system syphilis (Lhermitte and 
Kyriaco 10 ) , paralysis agitans (Ferraro and Sherwood 12 ), and carbon mon- 
oxide poisoning (Dittmars u ). From the frequency with which obesity, 
polyuria, and narcolepsy were seen in association with the other neurological 
manifestations (Kraus, 18 Munzer, 23 Gunther, 14 Salus, 27 DaRin and Costa, 9 
Thiele and Bernhardt 31 ) it was generally concluded that the essential lesion 
was in the diencephalon. But in no case in this group was anatomic evidence 
produced. 

A small body of experimental work has been adduced to support the 
possible presence of a center for regulation of the erythrocyte level in the 
diencephalon. In 1927 Schulhof and Mathies 20 injected sclerotic agents 
approximately in the region of the “proximal vegetative, centers” in three 
rabbits, in all of which there were increases in erythrocyte level of at least 
twice the mean deviation of counts in their normal rabbits. This report 
was apparently meant as preliminary, but was unfortunately never followed 
up with longer series, nor with anatomic studies. DaRin and Costa, 0 and 
Riccitelli 20 also claimed to have caused polycythemia in rabbits by damaging 
the diencephalic region. According to Ginsberg and Heilmeyer 13 various 
disturbances of the central nervous system of human beings (encephalog- 
raphy, lumbar puncture, concussion, epileptiform seizures) may produce 
reticulocytosis up to 4 per cent. 

Opposite to this discussion is mention of the well controlled work of 
Schafer 28 in producing erythremia up to 9 million red blood cells per cu. mm. 
in dogs by section of all afferent depressor fibers in the cervical region. The 
great increase in blood volumes accompanying the polycythemia was shown 
to be due entirely to increase in the cell volume. Total sympathectomy 
abolished or prevented this effect. Hypertension with vasoconstriction is 
an essential part of the syndrome produced by depressor section, and it is 
possible that the operation presents nothing else than a surgical method of 
producing the type of polycythemia which Davis 10 has produced in man and 
animals with vasconstrictor drugs. On the, other hand, its implications 
insofar as possible erythrocyte controlling centers are concerned cannot now 
be discounted. In this relation we should note that the considerable hyper- 
tension present previous to operation in case 1 (158 mm. systolic and 120 
mm. diastolic; 170 mm. systolic and 120 mm. diastolic) disappeared after 
operation. This naturally brings to mind the possible association of this 
case with the type of polycythemic hypertension observed in Schafer’s dogs. 

In case 2 no increased blood pressures were recorded. 

The diagnosis of intracranial neoplasms in the presence of polycythemia 
may be difficult. Vascular lesions may well lead to false localizing signs, 
choked discs may be found (Lucas, 20 Parkes Weber 32 ), and the cerebro- 
spinal fluid pressure may reach 500 mm. of cerebrospinal fluid (Bottinger s ). 
Thus, a number of cases have been explored for tumor, and none found 
(Christian, 8 Oppenheimer, 24 Brockbank 4 ). 
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Relatively few reports of the association of polycythemia with intra- 
cranial neoplasms are found in the literature. A number of these neoplasms 
were associated with the pituitary-infundibulum, and their endocrine status 
cannot be established. Thus, Castex 0 reported a tumor of the hypophyseal 
region with a red blood count of 7,500,000 per cu. mm. DaRin and Costa 0 
saw two patients with a stated diagnosis of tumor of the base of the third 
ventricle with counts of 5,800,000 per cu. mm. and 6,790,000 per cu. mm. 
respectively (in both these cases the color index was given as approximately 
0.5 and the reticulocyte levels 5 per cent and 4 per cent. This raises the 
question of the familial hypochromia of Mediterranean peoples mentioned 
above). Guillain, Lechelle, and Garcin ls reported two instances of the 
adipose-genital syndrome, one with diabetes ■mellitus, a red cell count of 

6.200.000 and a "meningioma or sarcoma” of the base of the brain; the 
other with infantilism, a red cell count of 6,380,000 per cu. mm., with a 
“tumor of the pouch of Rathke.” These authors reported a further case 
with acromegalic symptoms, enlarged sella turcica, and red cell count of 

6.510.000 in which following the removal of an "adenoma of the hypo- 
physis” the count declined to figures of 4,760,000 and 4,805,000 per cu. mm. 
a year after operation. (This must be regarded as probably an endocrine 
tumor.) Baserga 2 contributed the case of a patient with a red cell count 
of 6,101,000 per cu. mm., with adiposity and restriction of the temporal 
visual fields, in which the given diagnosis was “tumor of the hypophyseal 
stalk.” This patient had a total blood volume of 6522 c.c. 

Three cases have been described with tumors other than of the dien- 
cephalo-pituitary region. Salus’s 27 patient suffered paralysis of the right 
arm and leg, with Jacksonian attacks, and had red blood cell counts of 

6.900.000 and 6,480,000 per cu. mm. There were polyuria, glycosuria, and 
impotence as possible evidence of diencephalic disturbances. At autopsy 
was found a "sarcoma of the left cerebral hemisphere.” 

Oppenheimer 24 stated that he had “observed a case with diagnosis of 
polycythemia which at autopsy showed a cerebellar medulloblastoma.” No 
details were given. This is the only instance in which polycythemia was 
said to have been associated with any type of lesion beneath the tentorium. 
Meiner’s patient had 8,500,000 red cells per cu. mm. and 138 per cent 
hemoglobin previous to operation on a right central degenerated glioblastoma 
multiforme (one of the rare instances in which a histologic diagnosis is 
given). Subsequent to operation normal counts were recorded, but the 
patient had a certain amount of diffuse roentgen-ray therapy. 

In no instance of "neurogenic polycythemia” has there been described 
any notable enlargement of the spleen. Neither spleen nor liver was en- 
larged in either of our cases. This perhaps is in keeping with the conception 
of the erythremia as essentially symptomatic, it being widely held (though 
unproved) that splenic enlargement is due to the storage of cells unwanted 
by the circulation. From the hematologic point of view the absence of 
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leukocytosis and of reticulocytosis (case 1) is also in keeping with a symp- 
tomatic polycythemia. 

That the pathological type of the tumor may have p)a} 7 ed an etiological 
iole in the polycythemia does not seem probable in view of the fact that in a 
series of 14 other cerebellar hemangioblastomata none has had an} 7 evidence 
of erythrocythemia. Nor do Cushing and Bailey 1 mention such a com- 
plicating condition in their review of the subject. 

Although it is well known that hydrocephalus due to fourth ventricle 
tumors does cause a dysfunction of the hypothalamic centers, it is difficult to 
understand the mechanism by which such a neoplasm could selectively in- 
fluence one diencephalic function. And even were that possible, why should 
the tumors in our two cases have produced such selective alterations, and 
other tumors similarly situated and with equally severe hydrocephalus have 
failed to do so? These considerations make it difficult for us to assert a 
diencephalic origin of the polycythemia, although otherwise that appears to 
be the most likely explanation in the light of our present knowledge. 


Summary 

1. Two cases are reported of polycythemia which disappeared on re- 
moval of cerebellar hemangioblastomata. 

2. The mechanism of this erythremia is discussed. We believe it to be 
of neurogenic origin. 
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THE ROLE OF CENTRAL FACTORS IN THE 
PATHOGENESIS OF RHEUMATIC 
DISORDERS * 

By Ralph Pemberton, M.S., M.D., F.A.C.P., and C. Wesler Scull, 
Ph.D., Philadelphia , Pennsylvania- 


In the course of development of almost any chapter of medicine there are 
periods when it becomes appropriate and even necessary to correlate the re- 
sults of various lines of research and experience, with the aim of formulating 
an hypothesis as to the nature of the processes concerned, and of surveying 
the possibilities in new lines of approach. The field of arthritis and rheuma- 
toid diseases is no exception to this generalization but has not often been the 
subject of such attempts. One reason for this is that the field as a whole has. 
long been dominated by the view that infection accounted for it, both etiologi- 
cally and therapeutically, and that other considerations were therefore largely 
irrelevant. 

As long ago as. 1920, following studies upon arthritics in the Army, one 
of the present writers 1 pointed out that various disturbances of physiology 
played a significant role and deserved closer scrutiny, especially as regards 
therapy. “There is strong evidence that infectious foci are not the only 
agents capable of starting a chain of events that results in rheumatism and 
arthritis. That this chain should be referable to one agent alone necessitates 
an assumption difficult of defense. It is safer, and certainly more reasonable, 
to believe that a variety of factors, many types of infection, exposure to cold 
and wet, chronic intestinal conditions of which we have only imperfect knowl- 
edge, and possibly even less ponderable glandular disturbances, may induce 
the substratum.” This general viewpoint was long regarded in many 
quarters as somewhat academic except in the minds of a few close students. 

There has recently arisen, however, as the result of cumulative experience, 
wide appreciation that the doctrine of focal infection does not operate, either 
etiologically or therapeutically, with such constancy as to justify the ex- 
clusive role formerly ascribed to it. There is, indeed, at present some danger 
•that a negative iconoclasticism, developed in reaction to exaggerated em- 
phasis upon the role of focal infection, will work injustice to countless 
arthritics by neglect of such focal infections as may be present and influential. 

Whatever role may finally be ascribed to infection in the arthritic syn- 
drome, it is fortunate that a lessened emphasis upon it has now opened the 
door more widely to other contemplations of the problem and indeed re- 

* Received for publication November 6 , 1942. . ...... 
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quires that many considerations previously waived aside be given more 
attention. 

Any hypothesis regarding the pathogenesis of the syndrome must provide, 
at least, some account of the means whereby etiologic, precipitating and 
sustaining factors, acting either singly or synergistically, produce the full 
complex of physiologic deviations which characterize the disease. It is nat- 
ural and appropriate that many considerations of etiologic factors have been 
particularly directed toward explanation of the articular features of the syn- 
drome. The systemic nature of rheumatoid disorders, together with the 
generally symmetrical distribution of the major lesions, is fairly well recog- 
nized. For this reason, among others, infectious factors have been widely 
studied, chiefly in relation to the possible presence of infective agents or 
their products within articular tissues. It has been tacitly assumed that 
microorganisms or their toxins or both, if carried by the vascular or lym- 
phatic routes from a focus, such as tonsils, teeth or prostate, would become 
equally distributed and would thus account for the important symmetrical 
nature of the disease so far as articular involvement is concerned. 

The conspicuous failure of most efforts to isolate such suspected micro- 
organisms 2 ’ 3 ’ 4 from the joints by cultural technics has led to the view that 
infection should be dismissed from consideration, at least practically if not 
academically . 5 


Similarly, guided by the principle of economy of hypothesis, traumatic 
factors have been studied and emphasized, primarily in respect to the in- 
fluence of physical wear and tear on a single component of the articular 
structure, viz., cartilage . 6 It has been tacitly assumed that wear and tear on 
■ various comparable joints of the two sides of the body are essentially 
equivalent, except in special cases, and hence afford an adequate explanation 
of the frequency of symmetrical distribution of articular lesions, especially 
in hypertrophic arthritis. According to this view the appearance of an 
arthritis in mid-life is due to the summation of the total number of traumata 
suffered by articular tissues incidental to the passage of years. However, 
even limited clinical observation is sufficient to reveal incomplete correlation 
between the frequency and intensity of trauma and the development of 
articular lesions in susceptible and less susceptible persons. For example, 
Heberden s nodes, lesions typical of hypertrophic or osteoarthritis, frequently 
develop in the hands of physically inactive women, whereas such lesions are 

usually absent from the hands of active typists of the same chronologic 
age. ° 

In addition to the foregoing considerations, which suggest the inadequacy 
o certain over-simplifications of the pathogenesis of arthritis, viz., that it is 
due to infection and trauma acting directly and alone, it is to be further ob- 
served that the actual locomotor and general disability is rarely if ever fully 
measurable in terms of solely articular lesions. In addition to the articular 
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dysfunction most arthritics present varied and unmistakable evidence of sys- 
temic deviations to be discussed later. Unfortunately no single index of 
systemic imbalance, when used alone, has yet been demonstrated to provide 
a fully satisfactory measure of the patient’s general clinical condition. 

1 he blood reflects a part of the systemic illness of the arthritic. Although 
there is some correlation of certain cytologic variations of the blood with 
the duiation and type of disease, 1 these do not, when regarded separately^, 
afford a fully satisfactory measure of the nature of the patient’s illness. 
Anemia is frequently present and is sometimes severe, particularly in the 
acutely ill atrophic (rheumatoid) arthritic. This anemia is generally de- 
scribed as secondary, but this designation suggests that the anemia is of 
minor importance. However, it bears a fundamental relationship to the 
illness of the arthritic. This anemia is normocytic or microcytic, and the 
cells are hypochromic. It does not appear to be referable to an increased 
rate of destruction of erythrocytes inasmuch as the recticularization, icteric 
index and urinary excretion of urobilinogen are within normal limits. 
Race 8 has pointed out that the level of pigments in blood plasma is actually 
subnormal. The bone marrow, according to Farrar, 7 shows an increased 
number of normoblasts and prenormoblasts. The anemia in many' arthritics . 
responds poorly to medication with iron and liver. It may appear even more 
refractory than the articular disorder, remaining even after the discomfort in 
the joints subsides. The pathogenesis of this anemia is not fully clear. 
In view of the juxtaposition of certain of the pathologic processes of arthritis 
to the hematopoietic centers of the bone, the anemia may be regarded as a 
part of the syndrome. The foregoing facts suggest that an interference 
with the mechanism of erythropoiesis is predominant although impaired 
nutrition and gastrointestinal absorption may avowedly be contributory. 

A “shift to the left” of the polymorphonuclear leukocytes is often ob- 
served among this class of patients. Deviations from the normal physical 
qualities and chemical composition of the cell-free blood fluids also occur 
with significant frequency. The rate of sedimentation of red blood cells in 
the blood plasma of many arthritics is increased, in association with an in- 
creased viscosity .of the plasma. The protein fraction of blood is often ab- 
normal. Agglutinins for hemolytic streptococci are present in high titer as 
well as precipitins for certain fractions of these organisms. 9 The fibrinogen 
of plasma and the globulin of serum are frequently elevated to high levels. 
The albumin fraction is sometimes considerably lowered, especially in 
atrophic cases of long duration and intense activity. Hypertrophies present 
comparable deviations but of lesser magnitude. 10 ’ 11 

Observations on the fixed tissues from the point of view of physical and 
chemical constitution yield data which are equally or even more significant 
as compared with those presented by the circulating tissue. Muscular 
atrophy is evident to even a superficial examination of the rheumatoi 
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arthritic. Skeletal atrophy, together with atrophy of all structures of the 
joint, is likewise evident on roentgenographic study. Both of these features 
provided a basis for the designation of the term “atrophic” to the syndrome 
of proliferative arthritis, now designated as rheumatoid arthritis (American 
Committee for the Control of Rheumatism). 

A low-grade peripheral edema is evident in many arthritics. Particularly 
conspicuous in the course of recovery is the reappearance of the interstices 
and tendons on the dorsum of the hand as the edema lessens and disappears. 
With convalescence the skin assumes an altered physical appearance charac- 
terized by apparent redundancy and fine wrinkling. During periods of 
clinical activity the skin over the hands, wrists, ankles, tibias and knees may 
be shiny as well as edematous. This sequence of changes in physical ap- 
pearance is undoubtedly related to a change in the relative amounts of water 
in the dermal tissues . 12 - 13 The nature of this peripheral edema and the 
several factors which modify it are not wholly evident. As regards meas- 
ures influential in reducing this edema, there is evidence that nutrition, the 
kind of alimentation, and rest in recumbency, as well as salt intake, purgation 
and sweating, may play an important role. In addition to these factors, 
which may influence the ebb and flow of fluid and thereby induce exacerba- 
tions or remissions of symptoms, are the cyclic alterations in the effective 
levels of certain hormones. Estrogens and androgens both play roles in 
the regulation of water metabolism. In addition, the adrenocortical hor- 
mones are known to be involved in the disposition of salt and water in the 
body. The symptoms of premenstrual tension, headache, stiffness and pain 
experienced by arthritic women can probably be referred to these factors. 

Functional tests conducted on patients with rheumatic disorders reveal 
additional evidences of a departure from that “steady state” of the body as 
a whole, which characterizes normality. Under conditions of moderate 
variations in water intake, for example, there is often revealed among 
arthritics a decreased range of variability of renal function. Similarly 
gastric, hepatic , 1 and gall-bladder functional tests 16 reveal departures from 
normal. The gastrointestinal tract as a whole is often hypotonic and its 
motility diminished under dietary conditions which in the normal subject 
afford normal function . 17 


The vascular beds of the skin are objectively modified in many of the 
patients who present arthritic disorders. These changes are shown by direct 
microscopic inspection and by skin temperature observations . 18 Few capil- 
aries are visible and the blood flow in them is often slow and irregular. The 
average skm temperature is lower among many arthritics than among normal 
individuals subjected to the same environmental temperature. The adapta- 
tion of these patients to moderate variations in environmental temperature 
likewise shows a diminished and presumably less efficient range . 19 

. iese data suggest that the arthritic presents a multiplicity of factors 
' V iich collectively underlie or constitute his illness. To attempt to show 



486 RALPH PEMBERTON AND C. WESLER SCULL 

that the complete clinical pattern presented by each patient develops from the 
operation of a single stimulus common to all patients would be almost a 
reductio ad absurdum.” It would be equally unreasonable to attempt to 
explain separately each congeries of deviations encountered in the arthritic 
as arising independently, without connection between the component parts 
of the full picture. 

Within these broad limits, however, it is permissible to consider certain 
central influences, some of them operative even before the disease actually 
begins as a clinical entity. Data' indicate that both rheumatic fever and 
hypertrophic arthritis occur more frequently in persons whose families 
present a history of rheumatic disease than among those families free from 
these disorders. 20 ’ 21 There is also strong evidence to indicate that inherited 
susceptibility to rheumatic diseases is much greater among uniovular than 
among binovular twins. 22 These data tend to confirm the old concept of a 
rheumatic “diathesis,” an inborn tendency toward the development of rlieu-. 
matism. This may be more specifically described in terms of the factors 
constituting the “diathesis.” It is assumed that the tissues of the rheumatic 
are more than normally susceptible to the influences of agents producing the 
disease. The manner in which this susceptibility develops may be classified 
under two main headings, viz., (1) as a consequence of body build, and (2) 
as a consequence of defects in local tissues. In respect to the first factor, it 
is generally believed that atrophic arthritis is more likely to appear in a person 
of asthenic type whereas hypertrophic arthritis occurs more frequently in the- 
sthenic type. General body pattern is recognized as hereditary. In turn, it 
is also to be noted that differences in body build reflect differences in develop- 
mental influences. Of the recognized endogenous factors which determine 
rates and direction of growth, the endocrine balances are perhaps the most 
conspicuous. Variations in body build also involve differences in the me- 
chanical stresses and strains imposed upon articular structures. In the sthenic 
individual a greater weight is supported by the joint structures than is sup- 
ported by the weight-bearing tissues of the asthenic individual. It is recog- 
nized that congenital defects and anomalies occur in various organs and tis- 
sues as a resultant of endocrine dysfunction, and there is no way of disprov- 
ing the possibility that moderately defective cartilage might not seem inade- 
quate until the sum of total wear and tear exceeds the limits of this structure 
to withstand disintegration. Furthermore, a defective structure might break 
down early or later in life, depending upon the adequacy of its nutritive pabm 
lum. The vascular supply to the -region, the lymphatic drainage of the area, 
together with the intercellular communicating spaces, all play a role in deter- 
mining the survival period of tissue. The effective supply of nutrients to 
articular regions is dynamically influenced by nervous and endocrine factors 
as well as by the anatomical integrity of the blood vessels. Vasomotor in- 
stability in the arthritic, already mentioned in connection with the symptoms 
of cold, clammy hands, may have still more deep-seated consequences. Vaso- 
motor instability, although involving a variety of factors, may be reasonably 
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referred to dysfunction of the neuroendocrine system. This hereditary or 
congenital aspect of the matter is only one phase of the problem, however. 

In addition to these features of rheumatic disease, a comparison of 
symptoms in experimental animals, subjected to deficiencies or excesses, of 
pituitary factors, lends circumstantial evidence regarding the potential im- 
portance of the pituitary in relation to rheumatic disease. A general 
parallelism of symptoms between rheumatic patients and experimental ani- 
mals subjected to hypophysectomy suggests that a common factor underlies 
both. The loss of the factor regulating protein metabolism following hypo- 
physectomy in adult rats decreases the level of serum albumin and increases 
the level of serum globulin . 24 As noted earlier in this discussion, a cor- 
responding deviation of serum albumin and globulin characterizes many 
patients with severe rheumatic disease. The changes just referred to in 
hypophysectomized rats show that the rise in the globulin fraction charac- 
teristic of the formation of antibodies such as develop during infection is 
probably not the simple humoral reaction which it has seemed to be, but is 
probably mediated through a central control mechanism. Although in- 
fection has been generally credited with producing this deviation as a direct 
response in the arthritic, it is equally conceivable that infection achieves this 
deviation secondarily by way of a primary influence upon the central de- 
fense mechanism of which the pituitary and associated endocrine system are 
a part. The rheumatic subject is abnormally sensitive to stresses of heat, 
cold, exercise, trauma and infections. Animals deprived of the pituitary 
gland are likewise in a meta-stable state 23 and respond poorly to heat, cold, 
exercise, trauma, infections and toxins. Asthenia is common to both the 
arthritic and the hypophysectomized animal. 

It is not widely recognized that in addition to the local influences exerted 
by microorganisms upon tissues of the body per se, the presence of colonies 
of bacteria must divert nutrient substances from the support of essential 
structures. In this respect focal infection acts as a “parasitic growth,” 
thereby producing a drain upon the nutritive resources of the host. Focal 
. infection may indeed sometimes exercise its influences less by invasion than 
by extraction. The defensive reactions upon the part of the body such as 
leukocytosis, and the formation of humoral antibodies, involve dislocations 
and readjustments in body economy. The price of maintaining defense 
against infection is a physiological cost expressable in terms of lesser amounts 
of materials available for maintenance of tissues, even to the point of in- 
sufficiency. In the demands thus made, the whole chain of defense is in- 
volved. Certain of these links, however, should be considered more closely 
because of the recognized control which they exercise upon others. Thus, a 
functional insufficiency of pituitary hormones induced either by exhaustion or 
by direct stimulus might conceivably be comparable in its effect to anatomic 
absence of the gland. It appears that a part of the influence of the pituitary 
may be effected by way of the adrenal cortex, inasmuch as desoxycorti- 
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costerone prevents the change in serum proteins associated with hypo- 
physectomy. 

Other features of the rheumatic syndrome which may be attributed to a 
deficiency of either the adrenotropic hormone of the pituitary or the cortical 
hormones of the adrenal include fatigue, hypotension and lowered metabolic 
rate. Fatigue is conspicuous in nearly all rheumatics. Hypotension and 
decreased metabolic rates appear in approximately one-third of the patients 
in most large series of cases. Deficiency of the adrenocortical hormone 
might arise from hereditary insufficiency or as a secondary response to in- 
fection, toxemia or other physiological “drafts.” Similarly, relative insuf- 
ficiency of the thyrotropic hormone may give rise to certain of these symp- 
toms, particularly the lowered basal metabolic rate (-15-20) and the elevated 
cholesterol (in hypertrophic arthritis). Cases presenting these symptoms 
are often benefited by appropriate doses of desiccated thyroid. 25 ’ 20 ’ 2S ' 29 ’ 30 

In contrast, Duncan 31 has described patients with articular distress asso- 
ciated with hyperthyroidism who have been benefited by thyroidectomy. 
While these data appear contradictory, this conflict may he more apparent 
than real. The articular manifestations may be regarded as resultants of 
either hyper- or hypoactivity of the thyrotropic portion of the pituitary. This 
situation does not represent a special case but is a general biologic function. 
States of dysfunction often follow successive periods of greater or lesser 
activity. This phasic response is well recognized in respect to the circu- 
latory system and is also appreciated by endocrinologists. 

The most direct evidence regarding the importance of the role of the 
pituitary and other endocrines in rheumatic disorders appears in women. 
This evidence appears in three general categories, viz., in respect to (1) the 
menstrual cycle, (2) pregnancy, and (3) the climacteric. 

Patients with arthritis nearly always experience an exacerbation of symp- 
toms a short time preceding the onset of menstrual flow. It appears likely 
that this is related to the water retention 12 occurring at this period. Under- 
lying this, however, is the changing hormonal balance. 

Chronic arthritics frequently experience a remission of active symptoms 
during pregnancy. This relief is so definite that Hench 32 has described 
patients with atrophic or rheumatoid arthritis who have become pregnant 
for “therapeutic purposes.” One case of arthritis is on record in which a 
woman underwent nine pregnancies, experiencing relief in the course of each 
one. 32a The metabolic activities of the pregnant woman are profoundly dif- 
ferent from those of the non-pregnant. Endocrinous and hormonal factors 
are controlling elements in the situation. 

Finally, a considerable number of women develop arthritic symptoms 
at the time of the climacteric. This occurs so frequently that a special class 
of rheumatic disease, designated as menopausal arthralgia, is widely recog 
nized. 83 ’ 34> 35 This symptom-complex may appear not only with the natural 
menopause but also following castration. The arthritic symptoms are often 
improved by the administration of estrogens. The favorable influence o 
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estrogens is probably not direct, but secondary to the relative depression of 
pituitary hormone production brought about by the estrogenic substances. 
Increased excretion of pituitary hormones appears following castration and 
the coarsening of features appearing at this time may reflect the systemic in- 
fluences of increased growth factors. In illustration of this, one atrophic 
arthritic of 15 years’ duration achieved symptomatic and longstanding arrest 
of a widespread symmetrical process but shortly before death developed 
facial symptoms suggestive of acromegaly. Osgood 34 has related the symp- 
toms of menopausal arthritis to an increased level of pituitary substances, in- 
cidental to depletion of estrogens. Pursuing the same line of reasoning, 
irradiation of the pituitary has been suggested as a therapeutic measure. 
The principal pathologic feature of menopausal arthralgia, according to Os- 
good, is synovitis or degenerative joint change or both. In addition to this, 
Albright 36 et al. have called attention to a postmenopausal osteoporosis. 
This is seen in the spine and pelvis and is apparently due to failure of osteo- 
blasts to lay down adequate organic matrix. Another pathologic feature 
associated with the menopause bearing upon rheumatic symptoms has been 
described by Kling, 37 viz., juxta-articular adiposis dolorosa with painful 
masses of fat near the joints. Whether this stems from pituitary dysfunc- 
tion has not been demonstrated, but it appears probable in view of the similar 
fat dystrophy occurring in cases of pituitary disease. 

Direct evidence has been presented that pituitary substances influence the 
growth of cartilage. Osteophytes have been produced by pituitary extracts 
in the spinal ligaments of dogs which are indistinguishable from those asso- 
ciated with degenerative (hypertrophic) joint disease. 38 Silberberg 39 has 
noted fibrillation of the articular cartilage of guinea pigs subjected to re- 
peated injections of an- acid extract of the anterior pituitary gland of cattle. 
Clinical states of acromegaly are often associated with articular lesions which 
bear a gross resemblance to those of hypertrophic arthritis. In addition to 
the articular osteophytes, splanchnomegaly or enlargement of visceral organs, 
together with paresthesia, occur in acromegaly. These non-articular symp- 
toms are also presented by a number of arthritics. 

In addition to symptoms referable to dysfunction of the anterior pituitary 
there are certain extra-articular symptoms of rheumatism which may be 
referable to dysfunction of the posterior pituitary. The tendency of the 
arthritic toward the development of a low-grade peripheral edema, described 
earlier in this text, may be attributed to excessive secretion of the pitressin 
fraction, i.e., the antidiuretic substance of the post-pituitary as well as 
of the gonadotropic fraction of the anterior portion of the pituitary. 

Therapeutic application of the implications inherent in the foregoing con- 
siderations have been given limited but by no means complete trials. 
Lichtwitz 10 has advanced the view that arthritis originates from a disorder 
of the hypothalamic pituitary complex. Estrogens have been extensively 
employed m the treatment of menopausal arthralgia. Androgens have been 
used only occasionally in attempts to control atrophic spondylitis. 41 Some 
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efforts have been made to depress the growth functions of pituitary activity 
by the roentgen-ray. Thyroid has been used in hypothyroid and thyroidec- 
tomy in hyperthyroid arthritics with benefit not only to the thyroid condition 
but to the articular symptoms as well. Freybcrg 42 has recently summarized 
a series of observations indicating limitations of hormone therapy. 

In an attempt to bring the foregoing varied and numerous considerations 
to some sort of visual focus, however imperfect, certain of the symptoms ap- 
pearing among arthritics which have counterparts in specific states of en- 
docrine hypo- or hyperactivity are summarized in table 1. Some symptoms 

Table I 

Possible R61e of Precipitating; Factors, Acting Singly or in Combination, in Producing 
Symptoms of Chronic Rheumatic Disorders Through the 
Mediation of “Central Factors” 


Precipitating or 
Sustaining Factors 

Affecting Relative Functional 
Levels of Ncuro-Endocrinc System 

Symptom Complex Resulting 
in the Arthritic 

> 

Type of 
Arthritis 
Involved 

Infection, toxemia, 
hereditary imbal- 
ance, physiological 
“draft”; “starva- 
. tion”; vitamin B 
complex deficiency 

Hypo function of the 

adrcnolropic factor of the 
pituitary or 

Adrenal cortex 

Increased susceptibility tc 
infection, toxins, hista- 
mine 

Caries 

Fatigue 

Asthenia 

Hypotension 

Low BMR 

, A & H 

A&H 

A&H 

A 

A 

A&H 


Hypo function of the • 
growth factor of the 
pituitary 

Asthenic (small stature) 
Secondary anemia 
Decreasing capacity for pro- 
tein synthesis 
Demineralization 

A 

A&H 

A 


Hyper function of the 
growth factor of the 
pituitary 

Osteophytes 

Calcification of cartilage 
Acral enlargement 
Paresthesia 

Megacolon 

Sthenic (large stature) 

H 

H 

H 

H 

H 

Menopause 

Hypo function of the 

thyrotropic factor of the 
pituitary or 

“Dry” skin 

Low BMR 

H 

a&h 


Thyroid 




Hyper function of the 

thyrotropic factor of the 
pituitary or 

High BMR 



Thyroid 




Hypo function of the 

gonadotropic factor of the 
pituitary or 

the gonads 

Arthralgia 

“Flashes” 

Fatigue 

Sweating 

Vasomotor 

Emotional instability 
Headache 

Hypertension 

a&h 
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Table I — Continued 


Precipitating or 
Sustaining Factors 

Affecting Relative Functional 
Levels of Neuro-Endocrine System 

Symptom Complex Resulting 
in the Arthritic 

Type of 
Arthritis 
Involved 

Pregnancy 

Hyper function of the 

gonadotropic factor of the 
pituitary or 

Relief of symptoms 

A 


Gonads 




Hypo vasopressor factor of 
the posterior pituitary 

Decreased peristalsis 

Low blood pressure 

A & H 


Hy^er-vasopressor factor of 
the posterior pituitary 

Water retention 

Edema 

Decreased skin capillary flow 

. 


Nervous System 



Mechanical pressure 
by capsular disten- 
tion, bony over- 
growth, tissue 
swelling 

Pain fibers 

Pain 

A & H 

Nervous stress or 
strain from: worry, 
excessive activity, 
exposure to cold — 
trauma 

Vegetative nervous system 

(1) Stimulation followed by 

(2) Exhaustion 

(a) Increased adrenergic 
response 
(Epinephrine) 

. 1 

Peripheral vasoconstrictions 
Hyperglycemia 

Relaxation gastrointestinal 
tract 

A & H 


(b) Increased cholinergic 
response 
(Acetylcholine) 

Increased gastrointestinal 
tone 

Flushing 

Palpitation 

Sweating — general 


Exhaustion 

Decreased adrenergic 
response 

Reduced resistance to 
fatigue— cold 

Decreased BMR 

Poor regulation body tem- 
perature 

A 


are referred to imbalance in the central and in the vegetative nervous systems 
as well as to endocrinous factors. The separation of the vegetative nervous 
system from the endocrine chain may appear artificial inasmuch as these are 
functionally integrated. However, such a division may partially clarify the 
role of these several central factors in the pathogenesis of the multiplicity of 
symptoms characterizing arthritis. 

Stimuli or factors such as heredity, physical activity, nutritive defects, 
infection, trauma and exposure may be conceived as impinging on a central 
mechanism. The factors comprising this mechanism are the great systems of 
the body, interrelated, as they are known to be, through the central nervous 
and endocrine chains. Many of the objective phenomena of the rheumatoid 
syndrome can be seen to consist of phenomena which reflect, to some extent, 
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supposedly normal activities of the systems concerned. It is, therefore, 
tempting to endeavor to relate some of these phenomena, as exhibited in dis- 
ease, to under- or overaction of the systems or organs having comparable or 
parallel functions. No attempt to this end could be regarded with finality but 
it is rather surprising to observe the extent to which such an hypothesis af- 
fords a working explanation of many otherwise apparently unrelated symp- 
toms. The symptom-complex constituting rheumatic disease, regarded in 
this manner, may perhaps be better described as a mesodermosis. This 
avoids the view that arthritis is a disorder in a single tissue produced by a 
solitary etiologic factor and hence amenable to a single therapeutic agent. 

Development of the above hypothesis makes possible at least a tentative 
explanation of the alleged value of a large variety of therapeutic agents 
which seem to have little in common and yet, at times at least, achieve bene- 
ficial results. Under this heading can be grouped various forms of vac- 
cines in many of which it is clear that there is no true specificity. Also to be 
included are such agencies as Coley’s fluid, non-specific protein, bee-venom, 
v x$nake-venom, typhoid injections, possibly sulphur, and also that agent which 
is 'now uppermost in the medical mind, namely, gold. The statement has 
been frequently made that almost any vigorous measure which is brought to 
bear on the arthritic, including injection of foreign substances, may achieve 
benefit. The injection of all of these agents induces, by definition, a greater 
or less defense reaction on the part of the host which may or may not express 
itself locally at the site of the injection. Whether or not any local antigenic 
reactions are developed there also takes place, by definition, a stimulation of 
the defense mechanism of the body as a whole in which are involved the 
central nervous and endocrine systems in the sense discussed above. This is 
perhaps most typically to be seen in the injection of typhoid vaccine in doses 
sufficient to induce marked fever. In such a case it is reasonable to believe 
that there take place so-called overflow reactions, the nature of which is m 
no sense specific but expresses itself widely throughout the economy. The 
fever is simply an end expression of the reaction and indicates the extremity 
to which the measure has been pushed. Less vigorous exhibitions of the 
same principle which do not provoke fever may, nevertheless, initiate the same 
general chain of defense mechanisms. Only through enlistment of central 
reactions can the benefits resulting from such a series of injections as is above 
detailed, be explained. 

Summary - 

A survey of the clinical patterns of rheumatic disease reveals that the 
disorder not only affects the anatomy of articular structures but involves 
the functional integrity of the nervous, respiratory, neurovascular, muscular 
and gastrointestinal systems as well. The blood of the arthritic also presents 
abnormalities of its cellular and fluid components. Etiologic and sustaining 
factors, including infectious, traumatic, and nutritive influences, are varied 
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and numerous. Susceptibility of individuals to the development of rheu- 
matic disease is greater in certain families than in others and varies with body 
build. These several facts may be correlated by considering the symptoms 
of rheumatic diseases, at least rheumatoid (atrophic) and osteo (hyper- 
trophic) arthritis, as, primarily, direct consequences of disturbance in the 
several functions of the neuro-endocrine system as a whole and especially 
those of the pituitary gland. These disturbances of the pituitary may be 
determined either by congenital inadequacy or by excessive stimulation with 
subsequent periods of functional hyperactivity or hypoactivity. It appears 
unlikely that any single factor is responsible for producing the full pattern 
in any case. 

The influences of the pituitary are perhaps most clearly operative in the 
so-called menopausal arthritis. The exacerbation of symptoms of stiffness 
and pain in an arthritic during the premenstrual phase of the reproductive 
cycle, and the remission of rheumatic complaints during pregnancy, although 
more immediately referable to gonadal activities, involve pituitary activities 
as well. Similarly arthralgic manifestations associated with hypothyroidism 
may involve pituitary factors. The states of fatigue and general asthenia 
characterizing many chronic arthritics could be attributed to adrenocortical 
insufficiency secondary to dysfunction of the pituitary. Circulatory and 
thermo-regulatory disturbances, seen in many arthritics and involving im- 
balance of the nervous system, may likewise depend upon endocrine influences 
initiated in the pituitary organ. Certain of the skeletal and cartilaginous 
defects characterizing rheumatic diseases are seen in cases of frank endocrine 
disease and some have been produced by pituitary substances in experimental 
animals. 

These considerations, in addition to their theoretical interest in accounting 
for the symmetrical distribution of lesions and certain systemic dysfunctions, 
bear suggestive therapeutic corollaries which have not yet been fully explored 
and invite clinical as well as experimental exploitation. Nothing approaching 
finality of detail is here implied or intended but it is abundantly clear that 
any attempt at visualization of the arthritic problem as a whole must in- 
due e in its purview the broad outline of the considerations here presented. 


BIBLIOGRAPHY 

1 . PE ™ T 1 °^ v R i j 7 T he nature of arthritis and rheumatoid conditions, Jr. Am. Med. Assoc., 

2 KE Med. Jr.! kr^f t 1059 ttemPtS P ™ Ve infect ‘ 0US origin ° f chronic arthr itis, South. 
3. Angevine, D M Rothbard, S„ and Cecil, R. L.: Cultural studies on rheumatoid 
S 2112 CUmatlC fever > Proc - Am ' Rheum ' Assoc., Jr. Am. Med. Assoc., 1940 , 

Sabin, A. B., and Johnson, B.: Search for micro-organisms of the nleiimnnwim • 
5^565 ^ and n ° n ' rhCUmatic Children > Proc ‘ Soc - Ex Per- Biol, and Med., 194o! 



494 


RALPH PEMBERTON AND C. WESLER SCULL 

5. Hench, P. S. : Is rheumatoid (atrophic) arthritis a disease of microbic origin? A sum- 

mary of arguments for and against the infectious theory; a survey of chronic rheumatic 
diseases, 1938, 35, Oxford University Press, London. 

6. Bauer, W. : Studies pertaining to the origin and nature of hypertrophic arthritis, Trans. 

and Stud. Coll. Phys. Philadelphia, 1939, vii, 1. 

7. Farrar, G.. E., and Rayburn,- F. W. : The blood in arthritis, Med. Clin. N. Am., 1940, 

xxiv, 1633. 

8. Race, J. : Laboratory findings in rheumatic diseases, Jr. State Med., 1937, xlv, 258. 

9. Dawson, M. H., and Olmstead, M. : Agglutination and precipitin reactions in rheuma- 

toid arthritis with hemolytic streptococci, Groups A and G, Proc. Soc. Exper. Biol, and 
Med., 1936, xxxiv, 80. 

10. Davis, J. S., Jr. : Protein studies in atrophic (rheumatoid) and hypertrophic arthritis, 

Jr. Lab. and Clin. Med., 1936, xxi, 478. 

11. Scull, C. W., Bach, T. F., and Pemberton, R. : Serum proteins in rheumatoid disease, 

Ann. Int. Med., 1939, xii, 1463. 

12. Scull, C. W., and Pemberton, R. : The influence of dietetic and other factors in the 

swelling of tissues in arthritis, Ann. Int. Med., 1935, viii, 1247. 

13. Jacobson, S. D., Leichtentritt, B., and Lyons, R. H. : The effect of acid and alkaline 

salts on some patients with rheumatoid arthritis, Am. Jr. Med. Sci., 1942, cciv, 540. 

14. Hartung, E. F., and Steinbrocker, 0.: Gastric acidity in chronic arthritis, Ann. Int. 

Med., 1935, ix, 252. 

15. Rawls, W. B., Weiss, S., and Collins, V. L. : Liver function in rheumatoid (chronic 

infectious) arthritis, Ann. Int. Med., 1939, xii, 1455. 

16. Willard, J. H., and Strawbridge, R. R. : Gall bladder infection as a factor in arthritis, 

Med. Clin. N. Am., 1940, xxiv, 1709. 

17. Spackman, E. W., Bach, T. F., Scull, C. W., and Pemberton, R. : Complete roentgen- 

ray studies of the gastro-intestinal tract in 400 arthritics, Am. Jr. Med. Sci., 1941, 
ccii, 68. 

18. Peirce, E. G., cited by Pemberton, R., and Scull, C. W.: The circulation in chronic 

arthritis in “A survey of chronic rheumatic diseases,” 107, 1938, Oxford University 
Press, London. 

19. Wright, L. M., and Pemberton, R. : The peripheral surface temperature in arthritis, 

Arch. Int. Med., 1930, xlv, 147. 

20. Stecker, R. M. : Heberden’s nodes ; heredity in hypertrophic arthritis of the fingers, Proc. 

Am. Rheum. Assoc., Jr. Am. Med. Assoc., 1940, cxv, 2024. 

21. Pemberton, R., and Peirce, E. G. : A clinical and statistical study of chronic arthritis 

based on eleven hundred cases, Am. Jr. Med. Sci., 1927, clxxiii, 31. 

22. Wilson, M. G., and Schweitzer, M. D. : Rheumatic fever as a familial disease : environ- 

ment, communicability and heredity in their relation to the observed familial incidence 
of the disease, Jr. Clin. Invest., 1937, xvi, 555. 

23. Swann, H. G. : The pituitary adreno-cortical relationship, Physiol. Rev., 1940, xx, 493. 

24. Levin, L., and Leathem, J. H. : Relation of hypophysis and the adrenal cortex to serum 

protein metabolism, Jr. Biol. Chem., 1941, lxxvi, 140. 

25. Cecil, R. L., Barr, D. P., and Dubois, E. F. : Clinical calorimetry 31, observations on the 

metabolism of arthritis, Arch. Int. Med., 1922, xxix, 583. 

26. Pemberton, R., and Tompkins, E. H. : Studies on arthritis in the Army, based on 400 

cases : Observations on basal metabolism, Arch. Int. Med., 1920, xxv, 231. 

27. Swaim, L. T., and Spear, L. M. : Studies of basal metabolism in chronic arthritis, Bos- 

ton Med. and Surg. Jr., 1927, cxcvii, 350. 

28. Rawls, W. B., Ressa, A. A., Grushin, B., and Gordon, A. S.: Thyroid activity in 

chronic arthritis, Ann. Int. Med., 1938, xi, 1401. 

29. Hall, F. C., and Monroe, R. T. : Thyroid gland deficiency in chronic arthritis, Jr. Lab. 

and Clin. Med., 1933, xviii, 439. 



495 


FACTORS IN PATHOGENESIS OF RHEUMATIC DISORDERS 

30. Dunn, C. W. : Present status of endocrine therapy in arthritis, Med. Clin. N. Am., 1940, 

xxiv, 1697. 

31. Duncan, W. S.: The relationship of thyroid disease to chronic non-specific arthritis, 

Jr. Am. Med. Assoc., 1932, xcix, 1239. 

32. Hench, P. S. : The ameliorating effect of pregnancy on chronic atrophic (infectious 

rheumatoid) arthritis, fibrositis, and intermittent hydrarthrosis, Proc. Staff Meet. Mayo 
Clin., 1938, xiii, 161-167. 

32a.- Queries and minor notes: Arthritis subsiding during pregnancy, Jr. Am. Med. Assoc., 
1937, cix, 2161. 

33. Cecil, R. L., and Archer, B. H. : Classification and treatment of chronic arthritis, Jr. 

Am. Med. Assoc., 1926, Ixxxvii, 741. 

34. a Osgood, R. B.: The medical and social approaches to the problem of chronic rheu- 

matism, Am. Jr. Med. Sci., 1940, xx, 429. 
b Osgood, R. B.: (loc. cit.) 

35. Hall, F. C. : Menopause arthralgia ; a study of twenty-one women at artificial menopause. 

New England Jr. Med., 1938, ccxix, 1015. 

36. Albright, F., Bloomberg, E, and Smith, P. H.: Post menopausal osteoporosis, Trans. 

Assoc. Am. Phys., 1940, lv, 298. 

37. ICling, D. H. : Juxta-articular adiposis dolorosa : its significance and relation to Dercum’s 

disease and osteo-arthritis, Arch. Surg., 1937, xxxiv, 599. 

38. Putnam, T. J., Benedict, E. B., and Teel, H. M. : Studies in acromegaly : experimental 

canine acromegaly produced by injections of anterior lobe pituitary extract Arch 
Surg., 1929, xviii, 1708. 

39. Silberberg, M., and Silberberg, R. : Effects of endocrines on age changes in the epi- 

physeal and articular cartilages, Endocrinology, 1942, xxxi, 410. 1 

40. Lichtwitz, L. : Functional pathology, 1941, Grune and Stratton, Inc., New York, p. 10. 

41. Aub, J. C. : Endocrines : use of testosterone, New England Jr. Med., 1940, ccxxii, 877 

42. Freyberg, R. H. : Treatment of arthritis with vitamins and endocrine preparations Jr 

Am. Med. Assoc., 1942, cxix, 1165. 



CASE REPORTS 


SUPERIOR AND INFERIOR VENAE CAVAE THROMBOSIS 
WITH POLYCYTHEMIA; REPORT OF A CASE * 

By Oscar B. Ragins^ M.D., and George C. Coe, M.D., Chicago, Illinois 


Thrombosis of the superior vena cava is an unusual condition, but throm- 
bosis of both the superior and inferior venae cavae is indeed rare. In an ex- 
haustive review of the literature in 1936 Ochsner and Dixon 1 collected 120 
cases of superior vena cava thrombosis and added two of their own. Sub- 
sequently, individual cases have been reported by Szour and Berman, 2 Blasin-' 
game, 3 Buzzard, 4 and Rutledge and Gray. 5 In none of these, however, is any 
refeience made to both superior and inferior venae cavae thrombosis. 

We wish to report such a case, diagnosed antemortem and proved at autopsy, 
with several unusual findings not reported in other cases that warrant discus- 
sion. 


Case Report 

The patient, a white male, aged 42, entered the Cook County Hospital on Sep- 
tember 9, 1940 complaining of pain in the left groin of several months’ duration. He 
had been a moderate alcoholic for years. Physical examination revealed a left-sided 
inguinal hernia and a left undescended testicle. The face presented a ruddy cyanosis, 
and varicose veins were evident on both legs. . Temperature, pulse and respiration 
were normal, and the blood pressure was 106 mm. Hg systolic and 90 mm. diastolic. 
Laboratory findings were hemoglobin 85 per cent, red cells 4,900,000 and white cells 
8100. Urinalysis was negative. 

Operation for the hernia and undescended testicle was performed on September 
13, 1940. On the twelfth postoperative day, a large hematoma was noted at the site 
of the inguinal incision and on the twentieth postoperative day the base of the wound 
became necrotic and secondarily infected. His temperature rose to 101.2° F., and 
examination revealed a distended abdomen with shifting dullness. The spleen was 
palpable at the costal margin. 

The patient was transferred to our medical service for diagnostic study on the 
sixty-sixth postoperative day. At this time physical examination revealed a diffuse 
florid cyanosis of the face, most marked in recumbency, with a peculiar puffiness of 
the face, especially on the right side. The superficial neck veins and the veins of 
the upper . extremities, especially the right, were markedly distended. Varicosities of 
the veins of the anterior chest wall and shoulders were evident. There was also dilata- 
tion of the cutaneous venous capillaries along the right costal arch and slight edema 
of tlie right anterior chest wall and right shoulder. Heart and lungs appeared 
essentially normal. The abdomen was distended and there was evidence of ascites. 
The spleen was enlarged, being palpable about three fingers below the costal arch, 
and the veins on the lateral surface of the abdomen were dilated. Blood pressure 
was 110 mm. Hg systolic and 70 mm. diastolic, and there was slight pitting edema 
also of the lower extremities. 

* Received for publication November 17, 1941. 
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Studies of the peripheral blood for the first time revealed a polycythemia. 
Hemoglobin values varied between 98 and 100 per cent, red cell counts between 
5,940,000 and 6,250,000 and white cell counts between 15,000 and 30,250 with essen- 
tially normal differential counts. A bone marrow study was essentially normal. 
Roentgenogi aphic examination of the chest was negative, removing the possibility 
of some mediastinal mass constricting the superior - vena cava, and a barium meal 
revealed the presence of esophageal varices. Blood chemistry studies (total protein, 
albumin, globulin, phosphorus, phosphatase, nonprotein nitrogen, creatinine, uric acid, 
etc.), although not entirely within normal ranges, were not significant. Stool speci- 
mens were positive for blood. 

The patient was permitted to go home at his own request and our diagnosis 
at this time was superior (and inferior) venae cavae obstruction, possibly throm- 
bosis, and secondary polycythemia with splenomegaly. Although the etiology was 
not certain, we felt that it was associated in some manner with the postoperative 
wound infection and an extensive thrombophlebitic process. 

The patient returned 11 days later complaining of marked swelling of the ab- 
domen and legs. Physical examination revealed an acutely ill and dyspneic patient 
with intense ruddy facial cyanosis. The superficial veins of the neck and chest wall, 
particularly on the right side, were markedly engorged, as were also the veins of the 
abdominal wall. The right side of the face and neck, the upper right arm, the right 
side of the chest and abdominal wall and the lower extremities revealed pitting edema. 
The lungs were resonant except at the bases, the heart normal, the spleen palpable, 
the abdomen more distended, and ascites more pronounced. The blood, pressure for 
the first time was elevated, being 150 mm. Hg systolic and 100 mm. diastolic. 

The blood count showed hemoglobin 100 per cent, red cells 7,960,000 and white 
cells 39,200, with 97 per cent polymorphonuclear leukocytes, 1 per cent lymphocytes, 

1 per cent eosinophiles and 1 per cent basophiles, with some poikilocytosis and poly- 
chromatophilia. Blood platelets were increased. 

Abdominal paracentesis yielded 8000 c.c. of a milky fluid with a specific gravity 
of 1.013, a 2 + protein content and 130 red and 80 white cells per cu. mm. Four days 
later he developed some hemoptysis and became very cyanotic and dyspneic, but was 
relieved by venesection of 400 c.c. blood and a second abdominal paracentesis of 7000 
c.c. of a similar milky fluid. 

Roentgenographic examination of the chest now revealed some encapsulated fluid 
in the right thorax. Repeated blood counts continued to show the picture of poly- 
cythemia and stools continually showed the presence of blood. Total blood proteins, 
albumin and globulin were normal; blood phosphorus was slightly increased and 
phosphatase activity markedly increased (11.94 units); non-protein nitrogen and 
icteric index were also increased. _ , • 

On January 31, 1941 the patient suddenly became intensely cyanotic and dyspneic 

and died. 

Essential Autopsy Findings. The autopsy was performed by Dr. William 
Mavrilus. The conjunctivae, mucosa of the lips and mouth, and the skin of the 
entire body, especially that of the upper extremities, head and neck, and the finger 
and toe nails were deeply cyanotic. The blood vessels of the neck were distended 
and engorged. There was pitting edema of the neck, chest, upper abdomen and upper 
portion of the lower extremities. The abdomen was distended two fingers above 
the level of the thorax. The subcutaneous tissues, especially in the neck, chest and 
upper abdomen, were edematous. 4 

The abdominal cavity contained about 6500 c.c. of a light tan turbid fluid. 1 he 
liver extended 2 cm. below the xiphoid process and the lower pole of the spleen was . 
at the left costal margin at the posterior axillary line. The left pleural cavity con- 
tained 1500 c.c. of a light turbid fluid similar to that present in the abdominal cavity 
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and the right pleural cavity contained 1000 c.c. with focal fibrous adhesions at the lower 
lobe and diaphragm. 

The superior vena cava was completely occluded by an organized thrombus ad- 
herent to the intima and endocardium which extended for about 3 cm. into the right 
auricle, upward into the right and left innominate veins and subsequently into the 
right and left internal jugular veins, the right and left subclavian veins and into the 
azygos vein. From the right auricle it extended into the right internal jugular vein 
for a distance of 17 cm. and into the left internal jugular vein for 8 cm. Beyond the 
thrombus in the left subclavian and left internal jugular veins the lumina were dilated. 
The adventitial tissue about the greater veins was firmly adherent to the perivascular 
tissue. The thrombus in the left greater vein was loosely adherent and more fibrinous 
than that in the right (figure 1). 
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nuclears was present in the media and adventitia, especially around the interstitial 
vessels. A similar condition was found in the right , innominate, right subclavian, 
right internal jugular and azygos veins. 

The left subclavian vein showed moderate edema of all the layers of its wall with 
round cell and. polymorphonuclear infiltration, especially about the interstitial vessels. 
In the. adventitia was dense infiltration of polymorphonuclear and few round cells, 
extending into the perivascular tissue. The lumen was partially filled with erythro- 
cytes and leukocytes and macrophages filled with hemosiderin pigment granules. 

The layers of the wall of the inferior vena cava were markedly edematous, and 
the interstitial blood vessels and capillaries were dilated and congested. Moderate 
round cell and polymorphonuclear infiltration was evident in the wall, especially around 
the interstitial vessels. A large thrombus, composed of fibrous tissue strands, ery- 
throcytes, leukocytes, fibrin and platelets, was attached to the intima by newly formed 
capillaries and fibroblasts. The organized portion of the thrombus was infiltrated by 
many round and polymorphonuclear cells. This was also evident in the muscle and 
perivascular tissue about the inferior vena cava, especially about the small and large 
bloodvessels (figure 2). 


Discussion 

We believe that the etiology of the extensive thrombotic process in this pa- 
tient was the marked phlebitis with vascular and perivascular cellular infiltration, 
the polycythemia most probably being caused by the anoxemia which resulted 
from the extensive venous obstruction and pulmonary congestion. 

In the cases reviewed by Ochsner and Dixon, the thrombosis resulted from 
phlebitis in 36.6 per cent of cases, from external compression in 29.1 per cent, 
and from mediastinitis in 23.3 per cent. The cause was unknown in 10.8 per 
cent. Of the 44 cases (36.6 per cent) resulting from phlebitis, 20 were idio- 
pathic, 12 had syphilitic phlebitis, four tuberculous phlebitis, seven pyogenic 
phlebitis and one thrombotic phlebitis. Of the 20 idiopathic cases, 10 had as- 
sociated heart disease. Unfortunately, these and the other reported cases give 
no information with regard to blood counts so that the presence or absence of a 
secondary polycythemia cannot be determined. 

The clinical manifestations of superior vena cava thrombosis are caused by 
the stasis of blood in the venous tributaries draining into the superior vena cava 
and are limited, therefore, to the upper part of the body. This causes an in- 
crease in venous pressure in the upper half of the body and edema (due to 
transudation) but since collateral circulation develops, pitting generally does 
not occur. In our patient it did occur because of the associated thrombosis of 
the vessels draining into the superior vena cava. Livid cyanosis, especially of 
the face, results from the anoxemia due to blood stagnation, and dyspnea de- 
velops because of the slowing of local circulation with accumulation of C0 2 in 
the blood. Compression of the vena azygos major causes a hydrothorax and 
edema of the chest wall with prominence of the superficial veins due to venous 
stasis and increased pressure, and although this may occur bilaterally, it is 
generally unilateral involving the right side. The edema and cyanosis are 
generally increased when the patient assumes the horizontal posture. Cough 
is an early symptom and cerebral symptoms, such as headache, vertigo, somnol- 
ence, etc., are not uncommon because of stasis in the cerebral vessels. 

If, in addition to obstruction of the superior vena cava, the inferior vena 
cava becomes obstructed, as occurred in our case, the lower portions of the body 
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become edematous and the veins distended. Thus, in our patient ascites, and 
edema of the abdominal wall and lower extremities were evident as well as 
prominence of the veins of the abdominal wall. 

In the series reported by Ochsner and Dixon the mortality in the phlebitis 
group was 72.7 per cent. If the patient lives long enough, adequate collateral 
circulation may develop. This is evident in the case reported by Blasingame 
who observed this condition in a cadaver. The patient was a while male, aged 
93, who died from cardiorenal disease and who presented no surface indications 
of increased venous distention. Careful dissection revealed complete thrombotic 
occlusion of the superior vena cava and innominate vein with partial occlusion 
of the subclavian and internal jugular veins and with establishment of adequate 
collateral circulation. Thus, the whole process appeared of long standing and 
was not the immediate cause of death. 

In the case reported by Rutledge and Gray, the patient, male, aged 37, was 
operated on and the thrombus was located within the superior vena cava with a 
constricting band on the outside. The band (either inflammatory or congenital in 
origin) was cut and the thrombus was not disturbed. The patient improved 
after surgery and up to the time of this report was doing well. Conceivably, 
the thrombus became canalized. This case indicates the importance of etiologic 
diagnosis of superior vena cava obstruction. 

Summary 

An unusual case of both superior and inferior venae cavae thrombosis, diag- 
nosed antemortem and confirmed at autopsy, is reported. The etiology of the 
extensive thromboses in this case was most likely the postoperative phlebitis 
and vascular and perivascular infiltration. The associated polycythemia was 
a physiological secondary polycythemia due to venous stasis and anoxemia. 
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pigmentation of the skin, diabetes mellitus, and cirrhosis of the liver Butt and 
Wilder 2 and Lawrence 3 reported a longer survival period than this among 
their cases and predicted. a reduction of the high mortality (50 per cent) noted 
by Sheldon * due to diabetic coma. They felt that improved treatment of the 
associated diabetes would improve the prognosis as regards duration of life and 
that death would henceforth follow the effects of the pathological changes in 
the liver. The present case confirms this prediction. 

Few recorded cases of hemochromatosis have survived as long as the one 
described below. This patient lived 11 years after the diagnosis had been defi- 
nitely established and about 13 years after the appearance of the first symptoms 
attributable to hemochromatosis. Almost all of the recorded complications of 
this disease eventually appeared. During life pigmentation of the skin, enlarge- 
ment of the liver, and refractory diabetes mellitus were noted. Functional de- 
rangement of the liver, pancreas, heart, thyroid gland, pituitary gland; and brain 
appeared. At postmortem examination iron-containing pigment was found in 
these organs. It is believed that the fact that this patient was under continuous 
treatment throughout the course of his disease contributed to his unusually long 
survival. 


Case Report 

H. W. F., a male, aged 68 years, had been a mining engineer and had lived much 
of his life in Mexico where he had repeatedly handled copper-containing ore. He had 
been a life-long abstainer. When 25 years old he had had typhoid fever, followed 
by an appendectomy and cholecystectomy and later in the same year a pulmonary 
hemorrhage. Except for this series of illnesses and occasional attacks of dysentery 
and malaria he had remained well until 55 years of age. 

The first significant symptoms noted at that time were headaches, dependent 
edema of the ankles, fatigue, and loss of weight. It was reported that a tender liver 
margin could be felt through the upper abdominal scar. A grayish color of the skin 
of the face was noted and upon inquiry was admitted by the patient to have been 
present for the preceding two years. Glycosuria was also discovered and diabetic 
regimen instituted. Later in the same year the patient was examined at the Mayo 
Clinic by Drs. Plummer, Wilder, and Allen 4 who reported a depressed basal metab- 
olism ( ig p er cent to — 25 per cent), slate-like pigmentation of the skin, and 

diabetes mellitus. A biopsy of the skin confirmed the clinical impression of hemo- 
chromatosis. Shortly thereafter a definite enlargement of the liver appeared. 

Throughout the rest of the patient’s life he remained in Santa Barbara under 
continuous medical observation. His diabetes required large doses of insulin for con- 
trol. One after another of his organs showed signs of insufficiency. During the last 
year of life his mentality failed, necessitating admission to the Psychopathic Unit of 
the Santa Barbara General Hospital. 

The skin which originally had been unusually white, changed- first to a gray, slate 
color, then to a muddy brown. The exposed surfaces of the face, arms, and the lower 
legs took on late a fine coppery sheen. Many areas of senile keratosis and purpura 
appeared in the bronzed areas. Early in the course of his disease his hair became 
dry, coarse, and white. As the disease progressed his hair gradually fell out so that 
he was nearly bald before death. 

The liver remained tremendously enlarged for 11 years. Its size fluctuated some- 
what with tire degree of compensation of the circulation but always reached to the 
level of the umbilicus in the anterior axillary line and midway between the xiphoid 
and umbilicus in the midline. The liver edge was always tender and palpation of tire 
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organ produced pain and nausea. Toward the end' of the patient’s life his liver be- 
came quite hard and nodular, and appeared to occupy about one-half of the abdominal 
cavity. The spleen also varied in size but was always palpable. It was firm but not 
tender. No ascites occurred. 

Nasal, esophageal, and rectal varices appeared early and progressively enlarged. 
The corona of tremendously enlarged hemorrhoids presented a difficult, mechanical 
problem in defecation. Large varices of the lower extremities played a role in de- 
pendent edema and handicapped the healing of superficial bruises. 

Electrocardiographic evidence of myocardial damage was noted six years before 
death. Congestive heart failure followed two years later. Thereafter circulatory 
compensation was maintained with difficulty by the restriction of salt and fluid intake 
and by the continuous administration of digitalis. The blood pressure remained about 
140 to ISO mm. Hg systolic, 80 to 90 mm. diastolic. 

Macrocytic, hyperchromic anemia was present for the last 10 years of life and 
held under control by continuous liver and iron • administration. Several gastric 
aspirations before the esophageal varices appeared showed free hydrochloric acid 
present. 

. _ Asthenia and apathy were marked from the onset of his illness and were not 
relieved by tire administration of adrenal cortex extract. Elevation of the basal 
metabolic rate to physiological levels by the administration of thyroid extract did not 
effect any clinical improvement. Libido had disappeared before coming under treat- 
ment and never reappeared. At first the patient felt cold at all times, later he felt too 
warm. . During the last months it became difficult to keep clothes on him because he 
complained constantly of his skin being burning hot. 

During the first three years of treatment his diabetes was readily controlled; 
thereafter, however, it became more difficult to control, and after the mental break- 
down almost impossible. His insulin requirement remained high and fluctuated widely 
trom day to day; yet when viewed over a period of years there was remarkable con- 
stancy. At no time during the last seven years of life was he able to do with less 
than 100 units of insulin daily. Sample days over a period of 11 years are shown in 
chart 1. Regular or crystalline insulin was used throughout. Upon each of several 
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completely controlled even with six injections of insulin daily. Some evidence of 
resistance to insulin was seen in his poor response to crystalline insulin injected intra- 
venously under basal conditions. 

_ Although his diabetes was not strictly controlled over a period of II years, the' 
patient s resistance to infection seemed to be about normal. He recovered from two 
different attacks of pneumonia and from many cuts and bruises with apparently nor- 
mal promptness. Urinary tract infection did not occur, and his kidney function re- 
mained normal up to the end of his life. 

The capacity of this patient to react to intravenously injected insulin was tested 
and compared with that of a group of diabetic and non-diabetic subjects. The 
method used was a modification of that described previously by Gray and Burtness.** 
In all tests in this series either two or four units of crystalline insulin were injected 
intravenously under basal conditions regardless of the weight or age of the subject. 
Capillary blood sugar specimens were collected before the injection of the insulin 
and at 30 and 60 minutes thereafter. All specimens were analyzed by the Malmros 6 
modification of the Folin-Wu technic. Results have been expressed in the milligram 
per cent fall of the blood sugar below the initial level per unit of insulin injected. 
Experience has shown that there is no significant difference in the insulin depression 
curves of normal subjects dependent upon the amount of insulin injected as long as 
the dose is kept below five units and that the maximum depression usually occurs in 
the 30 minute specimen. No significant difference was noted between the results 
obtained in this patient and those from a group of non-diabetic subjects (chart 2). 

Chart II 



Number 

Depression of 


of 

Blood Sugar 


Cases 

(mg. %/unit) 

Subject 


5.7± 2.0 

Diabetic 

28 

11.6±11.4 

Non-diabetic 

51 

6.9dt 3.5 


There was a slight difference between the patient and a group of diabetic subjects. 
The latter showed a somewhat greater capacity to react to intravenously administered 
insulin, as measured by this test, than this patient with hemochromatosis. When six 
times as much insulin was given to the patient as was ordinarily used for the tests 
done on the diabetic subjects (12 units instead of 2) an insulin depression curve was 
obtained which was identical with those obtained in the diabetic group when the 
smaller dose had been used. Hence, it was felt that some evidence of “insulin re- 
sistance’' was obtained, but the degree thereof was much less than had been expected. 

Necropsy Report (by Clark E. Brown, M.D.). The external examination showed 
the body to be that of an old white man 6 feet 1 inch tall, weighing approximately 
160 pounds. The skin in general was dry and wrinkled. The head was covered 
with thin gray hair. The legs below the knees had a brownish color, resembling a 
coat of tan. The hands below the wrists were also brownish with scattered reddish- 
purple blotches. 

The heart: all chambers appeared dilated and the ventricular musculature was 
flabby and brown. It had the usual thickness. The endocardium was smooth, and 
the valves were conspicuously delicate. The coronary arteries were soft and patent, 
and no atheromata were noted on multiple sections through them although roentgeno- 
gram of the postmortem specimen brought out scattered, minute calcium foci along 
the distribution of both branches. The arch and thoracic portions of the aorta were 
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smooth. The intima of the abdominal aorta contained numerous, partially calcified 

plaque:^ weJghed 3910 grams . I ts surface was irregularly nodular. There was 
a distinctly coppery color to the liver, this being more evident on the cross-section. 
Cut section showed the liver parenchyma separated into irregular sections by dense 
fibrous septi. Over the gall-bladder site were a series of yellowish white nodules, 
measuring up to 2 cm. in diameter. In places, hemorrhage had occurred into the 
nodules. In the center of this series of nodules, opaque white infiltrative hard tissue 
extended out into the parenchyma, giving highly suggestive evidence of an infiltrative 

malignant change. _ _ 

The pancreas weighed 75 grams and was definitely atrophied and brownish. In 
the head of the pancreas there was a series of distinct opaque white nodules, the 
largest of which measured one centimeter in diameter (figure 1). 




Fig. 1. Cut section of the liver and pancreas showing carcinomatous nodules. Pigment stain 

visible on liver surface beneath ruler. 


The spleen weighed 690 grams, and had a distinct brownish hue. The kidneys 
weighed 230 grams each. The capsule was thin and stripped with ease. The cortex 
and medulla were dark and of good thickness. The adrenals weighed 21 grams. 
The thyroid weighed 27 grams. There were a few small cysts in one lobe. Other- 
wise, the parenchyma was firm and brown, and a moderate amount of colloid 
material was expressed from the cut surface on pressure. The parathyroids were 
small. 

In the microscopic examination, all sections of the liver showed the lobular pat- 
tern destroyed by fine and dense bands of connective tissue. The latter contained 
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numerous distorted bile ducts, some of which appeared to be increased in size. Most 
of the liver cells contained brownish green granules of hemosiderin 'in their cytoplasm. 
Some of them were filled with small vacuoles and 'others were almost replaced by 
large vacuoles. These presumably contained fat. In one section, the irregularly 
divided clusters of liver cells merged with pleomorphic cells which had large hyper- 
chromatic nuclei and rather scanty cytoplasm. A few contained hemosiderin but no 
bile. The Kupffer cells contained pigment, but the largest proportion of pigment 
was in the liver cells. The tumor cells in the liver resembled those in a lymph node 
situated near the head of the pancreas. The tumor cells were obviously of liver cell 
origin. Many of the liver cells showed various degrees of degeneration and necrosis. 
In parts of the tumor, zones of massive necrosis.were present. 

In the pancreas there was an extensive and generalized deposition of hemosiderin 
in the acinar tissue. The pancreatic lobules were scattered in abundant fatty tissue 
as though atrophy had occurred. The cells in some lobules were degenerated and 
there appeared to be a resultant fibrosis, both intralobular and perilobular. Islet 
tissue was singularly scarce. In the only two islets identified, masses of hyaline 
pressed against remaining islet cells with resultant atrophy. The islet cells contained 
hemosiderin granules. In the lymphatics in sections removed from the head of the 
pancreas, hepatoma cells could be seen. .Hemosiderin granules were seen micro- 
scopically in the myocardium, the splenic capsule, the renal tubular epithelium, the 
granulosa layer of the adrenal cortex, the thyroid acini, the parathyroid cells and 
the skin. In the basal ganglion cells and the. pars intermedia of the pituitary, pig- 
ment deposition was also seen. Some of this latter pigment resembled hemosiderin. 

The anatomical diagnosis was hemochromatosis; cirrhosis of the liver with pri- 
mary carcinoma, metastatic to the head of the pancreas; atrophy of the pancreas; 
fibrosis of the spleen and lymph nodes; myocardial degeneration; pulmonary edema; 
solitary cyst of the kidney; melanosis coli; gastric dilatation; and bronchopneumonia. 

Summary 

A case of hemochromatosis is reported in which the patient lived for at least 
11 years after the diagnosis had been established by skin biopsy. AH of the 
usual complications appeared, including insulin-refractory diabetes. Death oc- 
curred from liver damage due to pigment deposition and malignant change. 
Necropsy findings are reported. 
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COMBINED HYPERTHYROIDISM AND ADRENAL CORTICAL 
INSUFFICIENCY: EFFECT OF IODINE THERAPY: 

A CASE REPORT * 


By Leo Gitman, M.D., Morris Ant, M.D., and Mendel Jacobi, M.D., 
F.A.C.P., Brooklyn, New York 


The coexistence of hyperthyroidism and adrenal cortical insufficiency is un- 
usual, relatively few cases having been cited in the literature. Rolleston 1 cites 
several early reports of skin pigmentation in advanced Graves’ disease. More 
recent cases have been reported, chiefly -by French investigators. 2 - 3 - 4 - 5 All 
these cases have been adjudged, as to the adrenal component, entirely on 
clinical evidences alone, and only one case of Brenner’s (case 4) 0 was supported 
by anatomical evidence. Anderson and Lyall 7 described the appearance of 
Addison’s disease in a patient with hyperthyroidism several years after roentgen 
treatment of the thyrotoxic state. The diagnosis in this instance was sup- 
ported by the determination of chlorides in the blood and urine. The recent 
contribution of Ramos and Colombo 8 has not been available to us. 

This case is reported first because of the comparative rarity of the combined 
states and second because of the improvement in the clinical state and changes 
in the blood electrolyte pattern relative to the adrenal cortical insufficiency re- 
sulting from treatment of the hyperthyroid state alone. 

Case Report 

On March 19, 1941, B. W., a white male aged 64, was admitted to the Beth-El 
Hospital complaining of urinary retention and hematuria. Three years prior to ad- 
mission he had noted blood in his urine. He was told at that time that he had stones 
in the bladder.” Subsequently, he had polyuria, dysuria, and nocturia. For one 
month prior to admission severe dysuria was experienced. One week previously 
“clots” were noted in the urine. Four days previously the patient developed complete 
urinary retention accompanied by severe lower abdominal pain, and he was ca- 
theterized daily. He lost 37 pounds during the six months prior to admission, 
anorexia and constipation were prominent symptoms during this period. 

From February 1924 until June 1925, he had been a patient at the Montefiore Hos- 
pital, treated there for chronic pulmonary tuberculosis, I A, with “fibrosis of both 
upper lobes, left more than right. Sputum from the time of his admission until his 
discharge was persistently negative. Blood pressure was 130 mm. Hg systolic and 90 
mm. diastolic. There is no record of any disease of the thyroid or adrenal gland.” 0 

Between 1928 and 1939 he had been intermittently treated in the out-patient 
department of the Jewish Hospital of Brooklyn for dysuria, hematuria, dyspnea on 
rest and exertion, and exertional precordial pain. Physical examinations, cystoscopy, 
and roentgenographic examinations of the chest and urinary tract were negative. 
Electrocardiograms (repeated) were normal except for low voltage. Blood pressures 
varied between 130 mm. Hg systolic and 80 mm. diastolic and 130 mm. systolic and 
100 mm. diastolic. He was there considered to be suffering from asthmatic bronchitis, 
coronary sclerosis, and angina pectoris, with a cardiac classification of II B. 

On admission, the patient was emaciated, anemic, complained of lower abdominal 
pain and appeared acutely ill. The tongue was dry and coated. The thyroid gland 

* Received for publication November 18, 1941. 

From the medical service of Dr. M. Dattelbaum, F.A.C.P., and the division of labora- 
tories, Bcth-El Hospital, Brooklyn, New York. 
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was not palpable. The heart, was enlarged to slightly beyond the midclavicular line; a 
rough systolic murlpapr^was localized at the apex. The lungs were clear. The 
abdomen was soft; the bladder was distended. The prostate was hard, adenomatous 
and tender. Murphy sign was positive bilaterally. Temperature was 101° F., pulse 
96, respirations 28. Blood pressure was 122 mm. Hg systolic and 78 mm. diastolic. 
Urine showed a specific gravity of 1.009-1.030, was alkaline, had albumin 2 plus, and 
many white blood' cells, nowhere clumped. Blood count was 4.1 million erythrocytes, 
hemoglobin (Sahli) 75 per cent, leukocytes 18,100. .Blood sugar was 97 mg. per cent, 
urea 13.3 mg. per cent. Kline (blood) negative, diagnostic and exclusion. 

A two stage prostatectomy was performed. The pathologic lesions reported 
were : “(1) fibro-adenomatous hypertrophy of the prostate, (2) chronic prostatitis with 
multiple miliary abscesses, non-specific.’’ 


After the second stage operation, the patient complained of increased weakness. 
He was unable to void spontaneously. Seventeen days after this operation, the 
medical department was called in consultation. 

The patient now appeared weak and apathetic, complained of pain in both thighs, 
and could- move only with great difficulty. The outstretched fingers showed a fine 
tremor. There was no cough. The tongue was still dry and coated. The jaws were 
edentulous except for two decayed roots. The buccal mucosa showed several dark 
gray patches on each side, some circumscribed, others diffuse. There was a gen- 
eralized dark pigmentation of the skin, more marked in the creases of the palm. The 
perianal region was almost black. No pretibial edema was present. The palpebral 
fissures were somewhat widened and a congenital left lateral strabismus was present. 
The thyroid gland was not palpable. The chest was flat, with depressed supra- and 
infraclavicular fossae. There was dullness and diminished breath sounds over the 
entire lung bed, with crackling medium-sized rales and broncliovesicular breathing 
in both infra- and supraclavicular spaces. Heart sounds were distant but not other- 
wise altered. 

Temperature was 99.6° F., pulse 78, respirations 20. Blood pressure was now 
94 mm. Hg systolic and 72 mm. diastolic. Weight 101% pounds. The urine showed 
no abnormalities; albumin was no longer present and there was only an occasional 
white cell. Blood showed a mild secondary anemia. Blood serum sodium was 104 
meq./liter, 10 serum potassium 22 meq./liter, 11 cholesterol 228 mg. per cent, 12 chlorides 
104 meq./liter, 13 urea 17.8 mg. per cent, sugar 136 mg. per cent. Venous pressure was 
14 cm. water ; with pressure over the liver, 14.5 cm. Sputum treated with antiformin 
showed no tubercle bacilli (six examinations). Roentgenogram of the chest showed 
“the heart to be of normal size and contour. The hila are the seat of lymphatic thicken- 
ing and the root branches are accentuated. Excepting for a tendency to fibrosis of 
the linear markings, there is no evidence of recent or active parenchymal infiltration 
or pleural involvement.” The sella turcica showed no abnormalities on roentgeno- 
graphic examination. There was no evidence of a substernal thyroid gland. The 
basal metabolic rate was plus 71 per cent. Glucose tolerance (when the basal 
metabolic rate was plus 20 per cent) showed a fasting level of 62 mg. per cent; one 
hour, 166 mg. per cent; two hours, 176 mg. per cent; three hours, 168 mg. per cent; 
four hours, 146 mg. per cent. 

During the first 12 days of treatment, the patient received sodium chloride and 
glucose, orally and parenterally, and a total of 10 c.c. of aqueous adrenal cortical 
extract” (Wilson) and 10 mg. desoxycorticosterone acetate, the latter two because of 
his extreme asthenia. Thereafter throughout his stay in the hospital no therapy 
directed toward the adrenal gland was used. On the above regimen, the patient 
showed a slight but definite improvement; there was some increase in strength, and 
spontaneous voiding occurred on the second day after therapy was instituted. For 
the next eight days he received 15 minims of Lugol’s solution daily. This was dis- 
continued for 10 days to observe the effects of its withdrawal, and then reinstituted 
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at a dose of 5 minims daily. The changes in the laboratory data are illustrated 
graphically in figures 1 and 2 and summarized in table 1. 

Under treatment with Lugol’s solution the electrolytic pattern of the blood, and 
the basal metabolic rate showed prompt improvement. The patient’s symptomatic 
response was just as definite but not so rapid. On discharge, the patient had regained 
the greater part of his strength, walked easily without pain, had a very good appetite, 
and had reached 114 pounds in weight. His blood pressure had risen to 102 mm. Hg 
systolic and 64 mm. diastolic. 

During the first iodine withdrawal period, there was a stationary phase in the 
basal metabolic rate and cholesterol values. The serum sodium fell and the potassium 
rose; the chloride level was roughly parallel to that of the sodium. With continued 
administration of iodine, these values resumed their progress toward normal levels. 
The second withdrawal period showed only a change in the metabolic rate. 


Discussion 

The coexistence of hyperthyroidism and adrenal cortical insufficiency ap- 
pears to be established by the data presented. The history of pulmonary tuber- 
culosis, the profound asthenia coming on as it did after a surgical procedure of 
major proportion, the loss of weight, hypotension, dehydration, pigmentation, 
and the low seruni sodium and high normal potassium levels tend to support 
the diagnosis. It is to be noted that the patient’s most marked clinical im- 
provement occurred during the period of administration of the Lugol’s solution 
without specific therapy involving the use of sodium salts or adrenal gland 
piepaiations, even though the most marked blood pressure changes occurred 
during the period of the latter type of therapy (figure 2). It is further to be 
noted (figure 1) that the basal metabolic rate was not altered during the 
adrenal extract phase of therapy but was clearly lowered upon administration 
of iodine and rose upon its withdrawal ; that, though the sodium level rose and 
the potassium fell slightly with the use of adrenal extract and sodium, these 
effects were much more pronounced during the period of iodine administration 
and were altered inversely when this was withdrawn. 

The basal metabolic rate may be subnormal, normal, or elevated in Addi- 
son s disease . 14 * lo The exceedingly high rate in this case, and its response, as 
well as that of the cholesterol, to the administration of iodine and the inverse 
response upon its withdrawal indicate the presence of hyperthyroidism The 
presence of a fine tremor in the hands, and the widened palpebral fissures are 
additional features m support of this. 

In our case the question arises whether the adrenal condition was a true 
Addison s disease causing a secondary hyperplasia of the thyroid or whether a 
severe primary hyperthyroidism caused a functional adrenal cortical insufficiency. 
t1 l mi ? 5 e P or . te d that adrenal cortex given to guinea pigs together with 

meti!)oIisin° P Tlfi nnCIp C °/ thC an . terior P ituitar ) r suppressed the increase of 
metabolism. This was contrary to the findings of Elmer, Giedosz, and Scheps. 1 - 

c lac er, v orhing with dogs, failed to confirm Oehme’s results. Marine and 
?\™ n f demonstrated that incomplete destruction of the adrenal cortex of 
rabbits is followed by an increased production of body heat. This increase was 

animals - S ° These resuJ ts were corroborated 

ats. This led Marine to postulate adrenal cortical insufficiency as an im 
portan factor in the etiology of Graves’ disease- This theory* tested 
clinically by Shapiro and Marino** and Shapiro =■ who reported improvement 
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of patients suffering from Graves’ disease upon the administration of adrenal 
cortex. This work was not confirmed by the careful investigations of Wein- 
stein and Marlow . 25 

In the light of Marine and Baumann’s work, our patient might be considered 
a clinical counterpart of the experimental rabbit. The possibility that the adrenal 
cortical insufficiency was the cause of the thyroid hyperplasia cannot be defi- 


Luoou's Wi bight Blood Pressure mmHo 

MIkimj Pounds Diastolic 5VSTOLIC 



thyrotoxicosi^Md adrenafrorhvil U - 10n ffi n . bI ° od p T essure and bod > r weight in case of combined 
squares) caused the grcates/ svltnUr^ 12 ”^- that ’ wh ', ie des ° x ycorticosterone (white 
during its administration s . e ’ this i had returned to original subnormal level 

pressure rise and weight increase were 'more moderate^ut sustained! ^ SQUareS) bl °° d 
adrenal e.dracS 'SMr ^ 
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The mechanism of the maintenance of the blood electrolytes within the 
normal range is obscure. A possible explanation may be as follows: The 
adrenals, presumably damaged by a tuberculous process in this case, had a‘ 
decreased "reserve,” of a subclinical grade. The greatly increased metabolism, 
the result of the increased thyroidal activity, demanded an increased secretion 
from the adrenal cortex beyond its reserve, as a result of which the patient ex- 
hibited signs of, insufficiency. • With lowering of the metabolic rate as the result 
of the iodine therapy, the requirement for cortical hormone decreased to a level 

Table I 


Effect of Iodine Therapy on Laboratory Data in Case of Combined 
Thyrotoxicosis and Adrenal Cortical Insufficiency 


Date 

So- 

dium 

meq/1 

Potas- 

sium 

.meq/1 

Chloride 

meq/1 

Sugar 
mg. % 

Choles- 
terol 
mg. % 

Urea 
mg. % 

B.M.R. 

Remarks 

3/21 




97 


13.3 



4/21 




93 


14.6 



4/25 

104 

22 

104 

136 


17.8 


100 gm. glucose 

4/28 

120 

22 

108 

96 


9.4 

+71 

4 c.c. adrenal extract, 34 gm. 







saline 

5/8 







+71 

Specific therapy discontinued 

5/12 





228 




5/14 



109 





Lugol’s 15 minims daily begun 

5/19 







+44 


5/21 





226 



‘ 

5/26 

139 

16.1 

103 





Lugol’s discontinued 

5/29 







+45 

Lugol’s 5 minims daily begun 
5/30 

6/2 

122 

23.2 

97 


258 


6/5 







+30.2 

6/11 





272 

12.6 



6/13 

148 

19 

93 

89 


+21 


6/16 





258 



6/18 








6/23 

6/25 

136 

19.6 

109 


278 


+ 18 


7/2 

7/14 

131 

16.7 

104 

101 


296 


+29 

Lugol’s discontinued on 7/9 

7/21 

7/24 



100.5 


280 


+38 

Lugol’s 5 minims daily begun 
7/22 

Lugol’s 45 minims daily begun 

7/28 



96 


294 


+ 19* 

7/31 

8/8 



97 


262 


Lugol's 15 minims daily begun 

8/11 



103.9 


276 


+ 7 


8/25 

135 

16 

101 


270 




again within the limits of the adrenal reserve, with improvement for the patient, 
as indicated by the clinical and laboratory data. 

There is evidence in the literature to support this view. Thyroid feeding to 
experimental animals produced adrenal hyperplasia .- 0 ’-'’- 8 Zwemer -° showed 
that thyroid feeding greatly reduced the survival rate of adrenalectomized rats. 
This was confirmed on cats by Carr and Conner . 30 In our own case, the definite 
reversal in the values of serum sodium and potassium during the first iodine 
withdrawal period and the decreased sugar tolerance lend support to this hypo 
thesis. 
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Summary 

A case of combined hyperthyroidism and adrenal cortical insufficiency is 
described. The administration of Lugol’s solution controlled the basal meta- 
bolic rate, brought the blood cholesterol and electrolytic pattern within the 
normal range, and produced marked improvement clinically in the symptoms of 
both states. 

The blood electrolytes were maintained at normal levels with the use of 
Lugol’s solution alone, and tended to revert to a subnormal pattern (low 
sodium, high potassium) upon withdrawal of the iodine. 

The sequence of events is believed to be as follows : Hyperthyroidism caused 
a functional adrenal cortical insufficiency due to an increased requirement of 
cortical hormone and decreased “reserve,” probably due to previous subclinical 
pathological alteration of the adrenal. Administration of iodine lowered the 
metabolic rate and hence the demand for cortical hormone to a level within the 
reserve of the gland, with consequent alleviation of the symptoms of adrenal 
cortical insufficiency. 

We should like to express our thanks to Dr. Morris Dattelbaum for helpful suggestions 
throughout this study, and to Mr. Bernard Klein, chemist to the hospital, for the detailed 
chemical analyses. 
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REPORT OF A CASE OF XANTHOMA TUBEROSUM TREATED 

WITH LIPOCAIC* 

By B. D. Rosenak, M.D., F.A.C.P., Indianapolis, Indiana 

Severe disorders of fat metabolism are not extremely rare and the follow- 
ing case report is not submitted because of the rarity of the condition, but rather 
to relate the results of certain therapeutic efforts in this disease. 

Case Report 

The patient was a white woman 49 years old at the time of examination in May 
1939. She then complained of bright orange colored nodules on the palms of her 
hands, on the elbows, feet, knees and other areas of the skin which were frequent } 

* Received for publication October 29, 1941. 
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irritated by friction. This condition was of about four years’ duration and was be- 
coming more extensive. It had been' noticed soon after a series of roentgen-ray treat- 
ments for a fibroid tumor of the uterus. She had not menstruated since this therapy, 
but had no other symptoms suggestive of the menopause. She stated that she had 
similar skin lesions for a short time 27 years previously, during the latter months 
of pregnancy. This cleared up after delivery and there had been no recurrence until 
the onset of the present illness. About six months prior to this examination she 
had complained of constricting pains around the chest and had been diagnosed and 
treated for coronary artery disease with almost certain coronary occlusion. She also 
complained of constipation, gas and bloating. There was no history of jaundice or 
of right upper quadrant pain. There was no dyspnea, edema or chest pain at the time 
of this examination. The family history was negative for illnesses similar to that 
presented by this patient. 

On physical examination she was found to be a well developed, somewhat under- 
nourished woman. Physical examination of the heart and lungs was normal. The 
outstanding finding consisted of conglomerate but not confluent masses of bright 
orange pigment in the skin of the palms, elbows, heels, knees and dorsum of the feet. 
The lesions varied in diameter from less than a millimeter to about a centimeter. They 
were markedly elevated in all locations except the palms of the hands in which 
situation they were somewhat flatter. 



Fig. 1. Xanthomatous lesions on the extremities. 

TT . Tde _ laboratory data at the time of the original examination was as follows: 
Urnaalysis showed a faint trace of albumin. Hemoglobin was 78 per cent. Red cell 
coun . mi ions. White count 5,200 with 50 per cent adult polymorphonuclear cells, 
per cen and cells, 2 per cent eosinophiles, 1 per cent basophiles, 4 per cent meta- 

1 tT Cen r myd0( r yteS and 27 per cent lymphocytes. The cell volume was 
38 per cent The sedimentation rate was 35 mm. per hour. The Wassermann, Kahn 

' , d mt0 , n tests wei e ne g a Pve. The fasting blood sugar was 98.5 mg. per cent. The 
glucose tolerance curve was : Fasting 98.5 mg. ; 30 min -161 mg. ; one hour-175 mg’ 
wo lours mg., three hours 79 mg. This test was regarded as conclusive in 

power of the kSneyT ^ ^ hbaeaaad test showed a educed concentrating 

The initial serum cholesterol was 700 mg. and the cholesterol esters 426 mg The 

rr s S'szirs; £ ” 

“S- * o* bv Thannhauser’ that most of he Sc ase ta.he 

blood cholesterol level m xanthomatosis occurs as an increase in esteis S values 
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for esters in the present series of tests reveals a higher proportion of esters than 
normal. Elevation of other blood lipids also occurs in xanthomatosis, but the increase 
in fatty acids and phospholipids is usually less pronounced than that of cholesterol 
and cholesterol esters. 

The basal metabolic rate was minus 10 per cent. A roentgenogram of the heart 
and aorta revealed no abnormalities. Roentgenographic examination of the gall- 
bladder after oral administration of the dye showed normal visualization and no stones. 
An electrocardiogram showed the T-waves in Lead I to be of low voltage. The T- 
waves in Lead III were inverted. The S-T segment in Lead II was somewhat de- 
pressed. No more definite evidences of coronary artery disease were seen at this time. 



Fig. 2. The effect of fat-free diet and lipocaic on the serum cholesterol and cholesterol esters. 


This case was considered to be a typical instance of xanthoma tuberosum. 
According to Thannhauser 1 this condition belongs to the class of essential 
xanthomatoses, which he defines as a heredofamilial constitutional disorder 
of the intracellular metabolism of reticuloendothelial elements and histiocytes.” 
It is characterized by an increase in the cholesterol content of the cells. The 
cholesterol concentration in the blood may be elevated or normal. In the hyper- 
cholesteremic type the deposits tend to occur in the skin, tendons, liver, bile 
ducts and blood vessels. In the normocholesteremic group the bones, brain, 
lungs and lymph nodes may be involved. Schiller-Christian disease is an ex 
ample of the latter type. No histologic difference is noted in the two types. 
The essential abnormality is the presence in the tissues of xanthoma cells. These 
are variable sized cells usually containing two nuclei and having a reticular cyto- 
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plasm in which there are numerous fat droplets. This fatty substance is choles- 
terol and cholesterol ester. The etiology of these diseases is obscure. It is 
the belief of Thannhauser that there is some disorder of the intracellular metab- 
olism in the embryonal reticular cells. There are many evidences against the 
theory that there is a general disturbance of cholesterol metabolism ; for example, 
the disease may occur with normal or elevated blood cholesterol and in cases 
treated by diet with subsequent reduction of the blood cholesterol there is. no 
associated disappearance of the skin lesions. 

The present case demonstrates the last point. The patient was placed on a 
low fat, low cholesterol diet. This consisted in the elimination of all animal fats 
such as eggs, butter, cream, and fat meats. The prompt effect of this manage- 
ment on the blood concentration of cholesterol is shown by the chart. No im- 
provement in the condition of the skin was observed. 

An attempt to alter further the concentration of blood fats and possibly of 
the cutaneous deposits was made by the oral administration of lipocaic. This 
drug was described by Dragstedt 2 as a pancreatic hormone which prevented the 
deposition of fat in the liver of depancreatized dogs. It is thought to be a 
hormone which plays some part in the transport and utilization of fats. Some 
clinical evidence of its efficiency in reducing the fat concentration in the liver 
in diabetes has been described. It has also been used in other disorders of fat 
matabolism with results that are not very convincing. The patient received 30 
grains daily for two months. During this time no change was observed in the 
skin lesions. The serum cholesterol fell from 454 mg. to 400 mg. during the 
first month of this period. During the second month on lipocaic the patient was 
advised to return to her normal diet. This resulted in a sharp rise in the 
cholesterol to 493 mg. in spite of continuing the lipocaic. The strict diet was 
then resumed and the drug was stopped and for the next month no significant 
change took place. Then lipocaic was started again in doses of 45 grains daily 
and this was continued for the next two months with no apparent effect on the 
skin condition and with very little change in the cholesterol. For the next 15 
• months the patient was kept on the fat free diet alone except for a brief period of 
administration of estrogenic hormone which the patient stopped against advice. 
The influence of the glands of internal secretion on lipoid metabolism is not well 
understood. It is not considered very likely that the artificially induced meno- 
pause had anything to do with the onset of the xanthomatosis, yet a trial of 
estrogenic therapy was considered worth while. The patient received four 
injections of 10,000 international units at weekly intervals with no improvement 
in the skin lesions or appreciable alteration of the cholesterol concentration in 
the blood. The fluctuations in blood cholesterol during this period were un- 
doubtedly due to variations in adherence to the diet. From the twenty-fifth 
month to the thirtieth month she did not adhere to the diet and the last serum 
cholesterol was 800 mg. The skin lesions gradually became more extensive 
and larger. No evidence of regression of the lesions was ever noted. 

Another therapeutic attempt was made to influence the cutaneous lesions. 
Haying observed apparent regression of xanthoma deposits in the bones in 
Schiller-Christian disease following roentgen-ray therapy it was decided to try 
irradiation in this case. The hands were, therefore, treated on the palmar sur- 
faces. The dose used was 700 r of lightly filtered roentgen-ray to each hand 



518 


JOSEPH MENDELOFF AND JULIUS ROSENTHAL 


given in two treatments. No evidence of improvement of the skin lesions was 
seen following this therapy. 

Comfort and Shepard 3 of the Mayo clinic report their experience with the 
use of lipocaic in a case of xanthomatosis with biliary cirrhosis in which hyper- 
lipemia, skin lesions, hepato- and splenomegaly coexisted. They observed no 
benefits from fat free diet alone or from diet plus lipocaic. 

It is concluded fiom this case that it is possible to lower the serum cholesterol 
in xanthomatosis tuberosum by exclusion of animal fats from the diet, but that 
this reduction of blood fats is not accompanied by improvement of the skin 
lesions. Lipocaic in the doses administered to this patient had no effect on 
either the concentration of the serum cholesterol or on the skin lesions. Roent- 
gen-ray therapy had no apparent effect on the cutaneous deposits. 
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LEUKOERYTHROBLASTIC ANEMIA WITH DIFFUSE 

OSTEOSCLEROSIS * 

By Joseph Mendeloff, M.D., and Julius Rosenthal, M.D., 

Nczv York , N. Y. 

This report is that of a case of a severe progressive anemia with osteo- 
sclerosis. The clinical picture as well as the pathological findings we deem to 
be of sufficient interest for detailed description. 


Case Report 

The patient, a male, white, born in the U. S., a clerk by occupation, was admitted 
to the Welfare Hospital for Chronic Diseases on November 11, 1939, with chief com- 
plaint of anemia of seven years’ duration, weakness, dyspnea on exertion, and swelling 
of legs and scrotum. 

History before admission to Welfare Hospital: In July, 1934, at the age of 52, 
he was advised to have 10 teeth removed; the reason is unknown. Shortly thereafter 
he began to complain of dyspnea on exertion and night sweats. He was also found 

to be anemic by a family physician. . 

Between July 1934 and November 1939, the following information appeared m 
the case history: In January, 1935, splenomegaly was discovered for which splenectomy 
was performed The spleen weighed eight pounds and had multiple infarcts. Im- 
pression: “Possible Hodgkins.” In October 1935, the patient complained of dyspnea, 
weakness, and tingling of lower extremities. Roentgenograms of the skull and right 
femur were negative. In April 1936, roentgenograms of femurs showed no abnor- 

* Received for publication September 2, 1941. . .. . . „ 

From the Department of Pathology and Second Medical Division, service of Dr. V alter 
G. Lough, Welfare Hospital for Chronic Diseases. 
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malities. In October 1937, roentgenogram of the skull was negative. In February 
1938 roentgenograms of the right shoulder, left hip, and skull were negative. Blood 
pressure was 210 mm. Hg systolic and 160 mm. diastolic. In June 1938,. ascites was 
present. Blood pressure was 155 mm. Hg systolic and 55 mm. diastolic. In June 
1939, an enlarged liver and bilateral papilledema were observed. Roentgenogram 
of the spine showed hypertrophic osteoarthritis. In July 1939, there was a severe 
hemorrhage following removal of a loose tooth. In October there was a hemorrhage 
from the gums ; the epitroclilear lymph nodes were palpable. 

For laboratory findings prior to admission to Welfare Hospital, see tables 1 and 2. 

Family history: Mother died at the age of 54 of carcinoma, type unknown. 
Father died at the age of 70 years of heart disease. The patient had been married 30 
years; there were no children. 

Examination on admission to Welfare Hospital: Temperature 100.2° F., pulse 88, 
respiration 22. Blood pressure was 165 mm. Hg and 75 mm. diastolic. Conjunctivae 
were pale. The mouth and throat showed no abnormalities. The lungs were clear 
and resonant. Heart, apex at sixth intercostal space between mid-clavicular and 
anterior axillary lines. There was a soft systolic murmur at the apex. The pulmonic 
second sound was louder than the aortic second. Regular sinus rhythm. There was 
a mass in the upper abdomen, apparently liver, with lower edge palpable four fingers 
below costal margin. A longitudinal scar was present on the left upper quadrant of 
the abdomen. A few small epitroclilear glands were present. The skin was gray 
and dry. 

Blood picture : see table 3. 

Laboratory findings : See table 4. 

Resume of roentgenographic findings (reported by Dr. Henry K. Taylor) : The 
skull, spine, ribs, pelvis, and practically all the long bones showed a generalized in- 
crease in density with no morphological alterations in structure or contour. 

Course in hospital : The patient frequently presented dyspnea and orthopnea while 
at rest. There was marked edema of both lower extremities reaching to the level 
of the middle of the back. He showed slight fever. On February 24, 1940 he had 
two severe attacks of dyspnea accompanied by a change of his cardiac rhythm to 
fibrillation. He developed generalized anasarca and died March 6, 1940. 

Autopsy: The autopsy was performed 16 hours after death. 

External examination: Marked generalized anasarca, skin pale and slate blue 
in color. No petechiae or hemorrhages present. 

Chest: Bilateral pleural effusions, left 750 c.c., right 850 c.c. ; fluid was turbid 
with a greenish tint, contained fibrin flakes. Specific gravity was 1.012, cell count 
500 per cu. mm. There was marked edema of both lungs, and congestion of both 
lower lobes. 

Heart: Pericardial cavity contained 320 c.c. of turbid greenish fluid containing 
fibrin. Specific gravity was 1.013, cell count 600 per cu. mm. The heart was globular, 
enlarged to right and left, weight 650 grams, flabby. Left ventricle was 18 mm. thick, 
right ventricle 7 mm. The myocardium was pale. The mitral leaflets were slightly 
thickened. Small friable vegetations were present on the line of closure. There 
was slight hypertrophy of the papillary muscles of the left ventricle. The pulmonic 
and tricuspid valves were normal. On the ventricular surface of aortic leaflets, small 
vegetations, 1 to 5 mm. in diameter, friable and white gray in color, were present. 
Cusps were normal. Coronary arteries were patent, and showed a few atheromatous 
plaques. Aorta showed slight atheromata. 

Abdomen : The omentum was adherent to the anterior abdominal wall at the site 
of the postoperative scar. 2200 c.c. of greenish turbid fluid were removed. Specific 
gravity was 1.014, cell count 600 per cu. mm. 

The liver weighed 3900 grams. There were fibrin deposits on the surface. On 
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Color index .8 
Platelets 110,000 








Table IV 

Laboratory Data at Welfare Hospital 
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section it was yellow-brown. Many pale yellow specks, 1.5 mm. in diameter, were 
noted, as well as many small petechial hemorrhages. Portal circulation was normal. 
Intrinsic and extrinsic biliary system was- normal. 

Gall-bladder, was normal. 

The pancreas weighed 150 grams. It was firm and lobulated. 

Genitourinary tract: The left kidney weighed 170 grams, the right kidney 300. 
The capsule stripped easily. There were a few sparse, flat, irregular, depressed scars 
on surface. The cortex and medulla were sharply demarcated. Both pelves were 
slightly dilated. Both ureters were patent, and the right was dilated. 

Bladder, prostate, adrenals, and thyroid were normal. 

The parathyroids were not found. 

Lymph nodes : Cervical, peritracheal, peripancreatic, aortic and retroperitoneal 
nodes were found to be enlarged. Some were discrete, others matted. Most were 
pale white and of rubbery consistency. Some were reddish brown. 





Fig. 1. Illustrating thickness and sclerosis of calvarium. 

Skeletal: Calvarium (figure 1) was 1 cm. thick. The cortical bone was homo- 
geneous, the marrow space absent and the quantity of red marrow slight. Ribs and 
sternum showed increased thickness, were dense and hard throughout. Marrow 
cavity was diminished in size ; the marrow was red and scant. 1 lie vertebrae showed 
marked bony sclerosis, were hard and dense ; the marrow was scant. In the left femur 
(figure 2) only a thin marrow channel was present in the middle third. It contained a 
small amount of reddish yellow gelatinous marrow in the midst of bony trabecuJation. 
The diameter of this cavity was 1 cm. The remainder of bone, including both ends, 
was dense and sclerotic with dense rim of bone on surface. 

Histological : 

The spleen (figure 3) had been removed in 1935. A review of the slide showed 
the capsule to be thickened. The architecture of the spleen was distorted by an 
increased cellularity and apparent thickening of the cords of Billroth. The lymph 
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follicles were diminished in size and quantity. A few small hemorrhagic foci were 
seen. There was hemosiderosis in areas. The outstanding feature of the section was 
the presence of many multinucleated giant cells. These were of more than one variety. 
They varied in size from 15.0 to 32.2 mu. Their shape was irregular; the cytoplasm 
was eosinophilic; some contained hemosiderin. The nuclei were vesicular, poly- 
morphous and monstrous in shape. They were arranged in heaped up clusters in the 



centers of some cells, and peripherally in others. The remainder of the cells com- 
prising the parenchyma consisted largely of myeloid cells with some reticulum cells 
and lymphocyte-like cells. There were also a few small islets of erythropoiesis- seen. 

Skin biopsy : Stain for iron negative. 

Adrenal: The loose periadrenal fat tissue contained many cells of myeloid and 
lymphoid type. There were also plasma cells, histiocytes and monster giant cells re- 
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sembling those seen in the spleen except that they were smaller and their nuclei had a 
tendency to be hyperchromatic. 

Skeletal: Skull: Marked thickening and an increase in the number of bony 
trabeculae were found. Marrow spaces were small and contained scant loose and 
matted elongated marrow cells and fibroblasts. Hematopoietic cells were scant; some 
lymphocyte-like cells were present. Rib: distinction between cortex and medullary 
space was lost. Both layers were similar and contained many irregular thickened 
bony trabeculae. The marrow spaces were small and distorted. Their contents 



Fig. 3. Giant cells in spleen. Magnification 313.5 X. 

were loosely cellular and variable. Some spaces contained elongated marrow cells. 
There were a small number of multinucleated giant cells with hyperchromatic nuclei 
and scant cytoplasm. These cells resembled those seen in the spleen but were smaller. 
The remainder of the cells were myeloid, erythroid and lymphocyte-like. Moderate 
hematopoiesis was found; metamyelocytes and polymorphonuclears were scant. 
Many normoblasts were seen. Vertebrae: structure was similar to that of rib. - u 1 
nucleated giant cells were present in larger numbers; matting of elongated marrou 
cells was more prominent ; there were many normoblasts. 
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Femur (figure 4) : upper end of shaft resembled section from rib and vertebrae. 
Minor differences were: fewer giant cells, less cellularity of marrow spaces, more 
prominence of fat in some of the spaces. A few small islets of dense cellular col- 
lections similar in appearance to the type of cells above described were found. Bony 
trabeculae were irregular, conspicuous, thicker and quantitatively increased. 



Fig. 4. Section of femur from periphery illustrating sclerosis. Magnification 6 X. 


(Figure 5) : Marrow scooped out from shaft: sections disclosed an increased cel- 
ulauty invading a moderately fatty marrow. The architecture was normal but there 
was a preponderance of erythroid over the myeloid cells. Very few mature hema 

Some giant cells wer^found. 11 regi ° nS ^ ° f the “ 11 s. 

Aorta : Moderate atheroma. 

degenerative^charm^ Un Tlipr We ^ hypert ™ phy of , the muscle fibers as well as marked 
S 6 ChangeS ' There was much separation of fibers due to edema in some 
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areas, and to fibrosis in others. The papillary muscles showed large areas of fibrosis 
as well as groups of lymphocytes and histiocytes apparently in response to myocardial 
degeneration. 

Valves: The vegetations appeared to consist of amorphous acellular material 
which stained both eosinophilic and basophilic. No bacteria were found. . 

Kidneys: A moderate degree of degeneration of tubular epithelium was present. 
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Fxc. 5. Section of marrow scooped^toHemur illustrating giant cells and cellular content. 
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chymal cells were shrunken and de & enerai A,, wn<; a marked increase of 

brown pigment which gave the blue reaction or ' i ^ Numerous small foci 

fibrous tissue about the portal spaces and ben q£ f]brosis- s ome fatty 

of lymphocytes were seen, particularly in relatio _ . 

degeneration was present. Rare islets of hematopoiesi 
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T vmoh nodes (figure 6) (Cervical, mediastinal, bronchial, perigastric, peri- 
J Jh retroperitoneal) * The histological changes of the enlarged lymph node 
were essentially similar. The architecture was considerably distorted so that only an 
occasional follicle persisted. Those which were present did not have germinal cente = s. 
The contents of the nodes were partitioned by connective tissue trabeculae. The most 
common cell present was the small lymphocyte. The outstanding abnormal fea 



Fig. 6. Typical lymph node illustrating giant cells and architectural disorganization. 

Magnification 313.5 X. 


was the presence of numerous polymorphous giant cells. These were of several 
varieties. There were some which were mononuclear, the nucleus being monstrous, 
intensely basophilic in some cells and vesicular in others. The cytoplasm was distinct 
and usually eosinophilic. The shape of the cell was irregular. Some of these cells 
showed phagocytosis of erythrocytes and small lymphocytes. Other giant cells were 
multinuclear. Of this variety some contained many heaped up vesicular oval nuclei in 
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their centers; others, which were less frequent, disclosed a peripheral arrangement 
of nuclei. There was marked variation in the size of all the giant cells. The lymph 
nodes also contained many phagocytes and histiocytes. The former were loaded with 
a fine brown pigment which gave a blue stain for iron. Capillaries and sinuses were 
distinct and thin walled. The blood vessels showed no abnormalities. Scant hemato- 
poiesis was present. The several varieties of giant cells were more numerous in the 
small and medium sized lymph nodes than in the large ones. The perilymphatic 
adipose tissue contained a moderate lymphocytic infiltrate. 

Lung: There was moderate atelectasis with collapse of the alveoli. The capil- 
laries in the walls were engorged with erythrocytes. Occasional heart failure cells 
were present in the alveoli. 

Pancreas : The parenchymal cells contained a moderate amount of brown pigment 
which appeared blue when stained for iron. The cells at the periphery of the 
lobules appeared atrophied. 

Pituitary: There were no marked abnormalities. 

Histological Diagnosis: Blood: Leukoerythroblastic anemia. Liver: Hepato- 
megaly, cirrhosis, hemosiderosis, hemorrhagic necrosis, extramedullary hematopoiesis. 
Skeletal: Osteosclerosis — diffuse; giant cell hyperplasia. Lymph Nodes: Giant cell 
hyperplasia, hemosiderosis, extramedullary hematopoiesis. Heart: Hypertrophy; 
myocardial degeneration and fibrosis; terminal endocarditis, mitral and aortic valves; 
pericardial effusion. Lungs: Pulmonary edema, atelectasis, congestion, hydrothorax, 
bilateral. Pancreas: Hemosiderosis. Additional: Hydrocele, ascites, general ana- 
sarca. Spleen: Splenomegaly (splenectomy), multiple infarcts, giant cell hyper- 
plasia, myeloid hyperplasia, hemosiderosis, extramedullary hematopoiesis. 

Discussion 

An examination of the literature for cases of leukoerythroblastic anemia and 
osteosclerosis reveals that these symptom complexes may occur either alone or 
together. Furthermore, they may either be associated with other disease com- 
plexes or may occur without relationship to any other known disease. The 
entire situation is complicated by the unknown etiology of most of these various 
states. 

In the differential diagnoses for osteosclerosis, the following diseases must 
be considered: 

Albers-Schoenberg disease presents itself as an outstanding condition char- 
acterized by diffuse osteosclerosis. However, not all the cases show hemato- 
logical disturbances. Some are reported associated with moderate to severe 
anemia, others contain descriptions of leukoerythroblastic anemia and still others 
have no anemia. The disease occurs in a young age group, and a history of con- 
sanguinity is occasionally present. The etiology is entirely obscure. Where 
both occur, it has not been possible to establish the precedence of either osseous 
or hematologic change. 

Cases of Hodgkin’s disease of the skeletal system exclusive of lymph node 
involvement have been reported only by E. B. ICrumbbaar and another by S. K. 
Livingston, the former case having an anemia, whereas in the latter the blood 
picture was normal. However, roentgenographic changes of the bones in 
Livingston’s case were described as rarefaction and osteolysis, resembling meta- 
static neoplastic disease. In our case, the bone lesions were diffuse rather than 
infiltrative, there being no single bone focus that could be described as discrete. 
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Generalized osteosclerosis lias been described in cases of chronic fluorine in- 
toxication among workers in a Copenhagen cryolite factory. The cases are too 
few to warrant a definite conclusion. 

The association of osteosclerosis with various blood dyscrasias is more com- 
plex. The following disease states have been reported to be associated with 
such bony changes : chronic myelogenous leukemia, chronic lymphatic leukemia, 
multiple myeloma, polycythemia vera, and aplastic anemia. J. M. Vaughn and 
C. O. Harrison describe a case of a female 43 years of age who had had poly- 
cythemia in the past and splenomegaly of seven years’ duration. Her - poly- 
cythemia was followed by a leukoerythroblastic anemia and at autopsy osteo- 
sclerosis was found to be present. 

The situation as regards aplastic anemia associated with osteosclerosis has 
been analyzed by C. P. Rhoads and D. K. Miller. In an analysis of idiopathic 
progressive anemia (not responding to any known hemopoietic agents) they 
distinguished five subgroups from histological examination of the bone marrow : 
(1) aplastic anemia with aplastic marrow; (2) aplastic anemia with hyperplastic 
marrow; (3) aplastic anemia with active marrow; (4) aplastic megakaryocytic 
marrow; (5) aplastic anemia with sclerotic marrow. More recently C. P. 
Rhoads has substituted the name of primary refractory anemia for aplastic 
anemia. He also points out that the various subgroups cannot be sharply de- 
fined, some cases being intermediate, and that marrow biopsy revealed one type 
whereas autopsy on the same case revealed another type of pathologic lesion. 
He uiges that too much significance should not be placed on the classification 
into independent types. 

According to this classification, our case, although not one of aplastic anemia 
and not strictly fitting into any one of the subdivisions, could simply be con- 
sidered as one of refractory anemia with osteosclerosis. 


Comment 

The disease occurred in a male 50 years of age, ran a continuous progressive 
course for seven years and did not respond to splenectomy, liver or iron therapy. 

mety-five transfusions which were given during his illness appeared only to 
prolong life but had no effect on the disease. During the fifth year of his ill- 
ness, he experienced a severe hemorrhage following the removal of a loose tooth. 

three months ater he had spontaneous hemorrhages from the gums. With 

present means of study, it is apparent that the hematological changes preceded 
ne one c langes, since early skeletal roentgenographic examinations were nega- 
tive and osteosclerosis was only discovered during his last hospital admission. 

te peripheral blood changes were characterized by a severe normochromic 
normocytic anemia. Color index varied between 1.0, 0.9 and 0.8. Volume 
index was reported as .94 and mean corpuscular volume as 90. On two occa- 

an^ S 80 0 e 0n qT 5 ^ C0Urse o{ the disease ) were sported at 44,810 
and SO OOO. Subsequently they varied between 13,300 and 5,600, reaching the 

\ r levels m the late stages of the disease. A leukoerythroblastic peripheral 

Termtaaiiy the pMe,s «■« no ' oo °- 

w Th€ \? ^ t-esence of a leukoerythroblastic picture is interesting. A case mani- 
smg this feature was recently described by Carpenter-Flory. ■ The authors 
also present an excellent summary of the literature. 7 
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1. Severe acidosis and diabetic coma: A large number of cases while in dia- 
betic coma temporarily present the picture of relative insulin resistance ac- 
cording to the above definition. A few comatose cases have been reported in 
which unusually large doses of insulin failed to exert any appreciable effect 
(Thannhauser and Fuld 44 ; Adlersberg and Porges 1 ). They seemingly repre- 
sented cases of absolute insulin resistance. Recent experience makes it doubtful 
whether this failure should be attributed to the ineffectiveness of insulin. Ob- 
servations made by Falta 18 and by Root and Riseman 41 suggest that the expected 
insulin effect can be restored when doses of fluids and salts are given which 
far exceed those usually effective in the treatment of diabetic coma. 

2. Infections : It is a common experience that infections frequently necessitate 
an increase in the dose of insulin and that with the drop of temperature and the 
disappearance of the other signs of infection the amount of insulin can be reduced 
to that used before the onset of the complication. Chronic infectious diseases 
occasionally require unusually large doses of insulin over a considerable period 
of time. Mohler and Goldburgh, 37 e.g., gave a patient with tuberculosis and 
other complications 16,515 units in 40 days. The maximum 24-hour dose of 
insulin in this case was 1150 units to metabolize 92 gm. of carbohydrate (cor- 
responding to a carbohydrate equivalent of 0.08 gm.). Other remarkable cases 
in which infections were thought to be responsible for the development of insulin 
resistance have been reported by Depisch and Hasenoehrl 14 and by Byworth. 10 
The observations of Wayburn 47 on a tuberculous diabetic deserve to be men- 
tioned also. In spite of the administration of 415 units in 24 hours, this patient 
excreted as much as 122 gm. sugar. Therefore, it was assumed that insulin 
was more or less without effect and the dose was reduced to 70 units a day. 
This, however, was followed by coma and death. Once more the question arises 
as to how much the breakdown of the water and electrolyte metabolism and the 
anorexia in diabetics with fever may hamper the effectiveness of insulin. It is 
quite possible that the “insulin resistance” in many of these cases could be 
obviated by a treatment which aims to restore normal electrolyte, fluid and carbo- 
hydrate balances. 

■3. Diseases of the endocrine glands other than the panel eas. Reduced ef- 
fectiveness of insulin may be expected when hyperglycemia and glycosuria, are 
primarily due to diseases of endocrine glands other than the pancreas. This is 
known to occur in hyperthyroidism, in acromegaly and in pituitary basophilism. 
Nevertheless, reports of instances in which very large doses of insulin were used 
with little or no effect are surprisingly scarce. On the contrary, Yater 
found in six cases of acromegaly and diabetes studied at the Mayo Clinic t lat 
“the response to insulin was just as striking as in any cases of diabetes. 
Speaking of the inhibition of insulin action, Ulrich 45 pointed out that there are 
gradations of antagonism in different patients with hyperpituitary disease, rang- 
ing from none at all ... to almost complete inhibition . . . and suppoi ts t ie 
latter statement with observations of his own. A patient of Hills, Sharpe an 
Gay 20 required increasing doses of insulin up to 890. units in 24 hours following 
thyroidectomy. However, several other complications in this case make it 
difficult to judge whether the change in the thyroid condition can be held solely 
responsible for the development of the insulin resistance. Altschuler anc 
Gould 0 reported a case refractory to insulin in which the autopsy revealed a 



CASE REPORTS 


535 


large suprasellar cystic hematoma compressing the hypothalamic structures, in- 
cluding the anterior and posterior lobes of the hypophysis. Unfortunately the 
clinical observations are not quite conclusive. 

4. Diseases of pancreas and liver: In contradistinction to the last group, 
a few cases which, without reserve, may be called insulin resistant result 
from destructive processes of the pancreas and liver. Several instances of 
insulin resistance were observed in hemochromatosis. The case of Root, 29 in 
which the autopsy showed hemochromatosis, called for increasing amounts of 
insulin. Shortly before death 1680 units of insulin a day were given. The 
patient of Wood and Fitz-Hugh 19 revealed a blood sugar constantly in the vi- 
cinity of 200 mg. per 100 c.c. on a diet of 100 gm. carbohydrates and 175 units of 
insulin a day. Increasing the dose of insulin had little if any effect. The pa- 
tient finally died from a ruptured duodenal ulcer. Autopsy disclosed the typical 
findings of hemochromatosis. In another case of hemochromatosis verified 
by autopsy, Allan and Constam 3 gave up to 500 units of insulin a day. This 
type of response seems to be the exception. Most cases of bronzed diabetes 
usually respond well to insulin. They occasionally show, as Althausen and 
Kerr 5 first described, even high sensitivity to insulin with a tendency to insulin 
reactions. In a case of "acute hepatitis” reported by Root, 40 5 1 0 units were 
necessary to lower the blood sugar from 1,290 to 420 mg. per 100 c.c. within six 
hours. 


It is difficult to decide where the observations of Mason 34 should be classified. 
Ihe patient, during the last eight months of life, required from 200 to 400 units 
of insulin a day, and finally the administration of 2,075 units in 24 hours be- 
came necessary. The autopsy disclosed, besides a very small fibrotic pancreas 
containing advanced calcareous degeneration, a cyst in the ventral part of the 
midbrain. 


It is doubtful whether the case of Pollack and Long 38 can be classified 
as truly insulin resistant. In this patient the injection of 540 units of insulin 
in 24 hours led to a severe hypoglycemic reaction. Autopsy revealed recent 
t rombotic occlusion of all branches of the celiac artery. 

-ry , ncr( iased insulin tolerance in cases of jaundice was noted by Boiler and 
e errac . None of their cases showed true insulin resistance. Passive con- 
ges ion io tie liver may be one factor in the increased demand of insulin in cases 
of cardiac failure. 

f „± Pa ' h °!°°! cal c ^ lan 9 es °f the skin: It seems that at times certain skin mani- 

j !° ns er . ere Wldl ^e prompt action of insulin. Cases of insulin resistance 

Fn ipr fi , eig -n reactlons are _ reported (Allan and Scherer, 4 Williams, 4S 

discussed w p 7 ™ os t ^pressure among these cases is the one described and 

of insulin ith T i" i C ° mcidental with urticaria his patient needed 515 units 
ot insulin with a carbohydrate intake of about 200 gm. 

resistance* nsisfancc without demonstrable cause: In several cases of insulin 

. 1 r , patient whom he had followed for about three years and 

from 240 S'WTu ","? 24 7" C0ntr0l f led -. H “ “fA" requirement varied 
fractions of this dose at cert, n ’ P r ° tami » e msuhn f ° ri ™g cdnsiderable 
severe rheumatoid Tn ^ tim es. Complications noted in this case were 
d arthritis, general glandular enlargement, slight to moderate 
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hepatomegaly and splenomegaly, and eosinophilia. Frequently quoted ob- 
servations are those of Glassberg, Somogyi and Taussig. 22 They gave a patient 
26,965 units in less than three months. The carbohydrate equivalents ranged 
from 0.3 to 0.7 gm. At times there were allergic reactions to insulin, but the 
insulin resistance continued through periods when no such reactions were noted. 
Karr, Scull and Petty 81 reported a case with allergic skin reactions and insulin 
resistance. On one occasion as many as 600 units of insulin were required. 
They also felt that in their patient both abnormalities were independent. Al- 
though it does not seem very likely, there may be still some doubt whether the 
allergic skin reactions were contributory to the development of insulin re- 
sistance in the two cases just cited. However, there is no mention of skin 
reactions in the patient of Clay and Lawrence. 11 In spite of the fact that insulin 
was given in increasing amounts up to 960 units per day, “no demonstrable in- 
sulin action took place” and the patient died. At autopsy none of the condi- 
tions which occasionally cause insulin resistance could be demonstrated. 

This review of the literature refers only to outstanding cases of insulin 
resistance, and those which throw some light on the problem. I should like 
to add a report of another case which revealed several unusual features. This 
patient was under my observation in the Medical Clinic of the University of 
Leipzig, Germany, from June 1929 to April 1932 and was briefly presented be- 
fore the Medical Society of Leipzig. 43 

Case Report 

G. H., female, born July 26, 1912, was admitted to the Ward for Metabolic Dis- 
eases on four occasions. 

First admission. In December 1928, following pharyngitis, she noticed fatigue, . 
a feeling of heaviness in the extremities, polydipsia and polyuria. There was poly- 
phagia of moderate degree, pruritus, diminution of vision and loss of weight (7 .5 kg. 
in eight weeks). About six weeks previous to admission she had occasional pain in 
the upper abdomen and in the left side of the chest. About one week before ad- 
mission she developed small furuncles of the neck and the back. 

Past history and family history were not contributory. Catamenia had been 
regular since the age of 14 years, but there had been amenorrhea for the previous 12 
weeks. 

On physical examination the patient was a well developed, well nourished, almost 
robust female. Height 157 cm., weight on admission 56.7 kg., on discharge 58.5 kg. 
There was a slight acetonemic fetor to the breath. Both eyes showed incipient 
cataracts. Teeth were in good condition. -Tonsils were small and cryptic. There 
were several hyperemic scars of recently healed furuncles on the back. The breasts 
were well developed. Chest, heart and lungs were without pathological findings. 
Pulse rate 80. Blood pressure was 120 mm. Hg systolic and 85 mm. diastolic. There 
was slight tenderness on light palpation in the right upper abdomen, but hepatic and 
splenic dullness were within normal limits. Genitalia were normally developed. 
There was erythema of the vulva. Scar of a healed furuncle on the left thigh. The 
neurological examination was entirely negative. Blood sedimentation rate was 
normal. Wassermann, Kahn and Sachs-Georgi tests were negative. 

During the first 24 hours patient’s carbohydrate (CHO) intake was 100 gm. with 
20 units of insulin before breakfast and 20 units before supper. The urine contained 
42 gm. of sugar in 24 hours. Ferric chloride and sodium nitroprusside tests were 
positive ; fasting blood sugar 274 mg. per 100 c.c. Within the next 24 hours the 
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acetone bodies disappeared from the urine, and at the end of three days sugar was 
absent. Insulin could be reduced to 15 units before breakfast and 15 units before 
supper and the fasting blood sugar dropped to 155 mg. per cent. Gradually the CHO 
intake could be increased to 170 gm.,. and 10 days after admission the insulin require- 
ment was 10 -f- 10 units. Eleven days after admission the patient developed fever 
with a peak of 102.8° E. The temperature became normal within 48 hours and the 
fever was unexplained. Finally insulin could be discontinued entirely and the patient 
was sugar free on a diet consisting of 200 gm. CHO, 60 gm. protein (P), and'170 gm. 
of fat (F), totalling about 2600 calories. The last fasting blood sugar determined 
was 173 mg. per cent and the daily urine volumes averaged between 2000 and 3000 c.c. 

Second admission, April 13 to July 16, 1930. Weight on admission 55 kg., on 
discharge 68.4 kg. Following discharge from the hospital the patient felt fairly well 
until Christmas 1929, when she again began to develop polydipsia and polyuria with 
a feeling of fatigue and general weakness. In January 1930 she had a furuncle of 
the gluteal region, and required 30 units of insulin a day. This could be discon- 
tinued after a few weeks. During the night of April 10, the patient vomited 
repeatedly. 

The only changes on physical examination were acutely inflamed tonsils, scattered 
moist rales over the right lung, and a large deep furuncle of the right gluteal region 
which was about 4 to 6 cm. in diameter and exuded thick yellow pus. The tem- 
perature was elevated for the first 12 hospital days, rising to 104° F. on the tenth 
day. Roentgenographic examination of the chest was negative. Hemoglobin was 
95 per cent; red blood cells 4,700,000; white blood cells 18,600. Smears were not 
remarkable. 


During the first 18 hours after admission all urine tests showed strongly positive 
reactions with ferric chloride and sodium nitroprusside. The total food intake was 
76 gm. CHO, 5 gm. P, and 3 gm. F. The total amount of insulin was 125 units and 
the total sugar output was 71 gm. Fasting blood sugar was 265 mg. per cent. 

The urine gradually became sugar free. Thirteen days after admission, i.e., the 
day the temperature returned to normal, the patient tolerated a diet consisting of 100 
gm. CHO, 75 gm. P, and 65 gm. F with 35 -j- 20 -j- 25 -j- 10 = 90 units of insulin, at 
6 and 11 a.m. and 5 and 9 p.m. respectively. There was slight pitting edema which 
disappeared with the reduction of the insulin dose. 

Four weeks after admission the furuncle had healed. The urine was sugar free. 
The food intake amounted to 85 gm. CHO, 75 gm. P, and 110 gm. F. Insulin was 
given 30 units at 6 a.m. and 25 units at 6 p.m. Fasting blood sugar was 133 mg. per 
cent. On July 16 she was discharged on a diet of 80 gm. CHO, 70 gm. P, and 110 gm. 

with 45 units of insulin in two injections. The fasting blood sugar on the day of 
discharge was 184 mg. per cent, hemoglobin 95 per cent, red blood count 4,700,000, 
and white blood count 7,300. 

Third admission (in coma ) September 19, 1930 to March 14, 1931. Weight 
four days after admission 61.7 kg., on discharge 74 kg. The patient claimed that 
she adhered to her diet and insulin dosage during the months that had intervened since 
thne <11SC mrge " RegU ar urme laminations showed negative sugar tests most of the 

fpmWiQ eP i, te j ber i 17 ? atient complained of fatigue and felt feverish. On Sep- 
T, She develo P ed Pam m the left thigh, and the family physician found a large 
Sernpm5r e iQ miC ^ ^ Was treated with alcoho1 compresses for 24 hours. On 
In the afternoon ofthT ° £ ^ de f Cribed area was 5ncised under ether anesthesia. 

e.I 0 , ,: dC*™r™f t l evS,T°¥ it1 ' she | ' vas .’ ,nc . onscious ' with an intern* acetonemic 
ouor, an skin, sott eyeballs, Kussmaul respiration, etc. Temperature was 101.3° F., 
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pulse 124, blood pressure 90 mm. Hg systolic and 60 mm. diastolic. White blood 
count 17,200. There was a purulent crater about 2 cm. in diameter and 0.5 cm. in 
depth on the left thigh. Urine examinations showed strongly positive tests with 
ferric chloride and sodium nitroprusside. The urine sugar concentrations ranged from 
1.5 per cent to 5.3 per cent. The patient responded to the usual coma regime and was 
sugar free on the fourth day. On this day her diet consisted of 70 gm. CHO, 45 gm. 
P, and 60 gm. F. 30 -f- 20 -f- 20 = 70 units of insulin were injected at 6 and 12 a.m. 
and 6 p.m. respectively. Fasting blood sugar was 353 mg. per cent. The fever 
gradually subsided and the dose of insulin finally could be reduced to 25 units before 
breakfast and 25 units before supper. In the latter part of October she experienced 
a rather severe tonsillitis. Following recovery she was never completely sugar free 
on an adequate CHO intake and doses of insulin from 40 to 50 units a day. Fasting 
blood sugar ranged from 187 to 320 mg. per cent. 

Tonsillectomy was performed on December 1 ; the recovery 'was uneventful. On 
January 1, 1931 patient was on a diet of 60 gm. CHO, 80 gm. P, and 90 gm. F. The 
insulin dose was 40 -{- 15 -j- 40 = 95 units. The sugar output amounted to 36 gm. and 
the fasting blood sugar was 317 mg. per cent. Her temperature was within normal 
limits. By the end of the month 55 — {— 10 — }— 5 units of insulin were necessary to keep 
the urine almost sugar free on a diet of 75 gm. CHO, 90 gm. P and 70 gm. F. The 
fasting blood sugar averaged about 190 mg. per cent. Reduction of the CHO intake 
to 30 gm. in 24 hours without insulin was followed by aglycosuria and the fasting blood 
sugar fell to a normal level. 

From January 28 until February 22, the temperature was elevated occasionally 
and at one time (February 4) reached 104.9° F. The source of the fever could not 
be discovered. On one occasion there was tenderness on pressure over the twelfth 
dorsal and first lumbar spinous processes. Roentgenographic examinations of the 
complete spinal column were negative. On two occasions a few leukocytes were 
found in catheterized specimens and urine cultures showed growth of enterococci. 
Specimens collected from both" ureters separately, however, proved to be sterile and 
showed nothing but a few leukocytes. Urine cultures for tubercle bacilli and guinea 
pig inoculations were negative. Stool examinations did not disclose any abnoi mal 
findings. Flat plates of the abdomen, pyelograms, gastrointestinal series and roent- 
genographic examinations of the lungs did not suggest any pathological changes. 
Pelvic examination failed to reveal any findings that might be considered the cause 


of the fever. _ 

Repeated basal metabolism determinations showed normal values. Koentgeno- 
graphic examination of the skull and lumbar puncture did not suggest a lesion of the 
brain. During the last 10 days in the hospital the fasting blood sugar dropped from 
241 to 169 mg. per cent. After being afebrile for more than two weeks the patient was 
discharged. At this time her diet consisted of 60 gm. CHO, 80 gm. P, and 80 gm. F. 
Even with 50 + 25 + 30 = 105 units of insulin there was a trace of sugar in each 
specimen but the total amount of glucose within 24 hours never excee e gm. . 

Fourth admission. June 28, 1931 , to April 10, 193 . Weig t on a missio , 
61.4 kg., on discharge 64.6 kg. Following discharge from the hospital the family 
physician decreased the daily amount of insulin 95 units.. Elevations o empeia u e 
were observed several times during the first two weeks at home. e was never 
entirely sugar free. Subjectively she felt so well that she was a e o go ac ' o 
work. On the day previous to the fourth admission while shopping she developed 
air hunger and vomited. She was unable to walk home and was roug l o ie 

hospital by ambulance. ^ , in* , 

On admission the temperature was found to be 101.8 F. Pu se was , a 
respiration of the Kussmaul type. There was a marked acetonemic fetor, ocular 
tension was normal and leukocytes 10,400. There was intense redness of the pharyn- 



Observations Made at Time of Fourth Admission for 280 Days (Figures Represent Averages of 10 DayPeriods) 
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geal mucosa, and of the vocal cords. There were numerous rather coarse rales over 
both lower lobes of the lungs. The liver was palpable, firm and slightly tender. 
Splenic dullness was within normal limits. There was tenderness on pressure over 
the deep muscles of the back. Treatment for impending coma was immediately 
instituted. During the following three or four days it was recognized that very large 
doses of insulin were almost or entirely ineffective. 

Table 1 summarizes observations made from July 1, 1931 until April 5, 1932. 
In order to save space and to enhance the clearness, the figures are given in averages 
of 10 day periods. For instance, the grams of glucose excreted during 10 succeeding 
days have been totaled and then divided by 10, etc. This obscures certain details, 
but significant ones will be considered later. The table does not include the first three 
days since they were devoted to the treatment of the impending coma and to attempts 
to institute a maintenance diet and a maintenance dose of insulin. The last five 
days of the hospital stay were given to special studies and, therefore, are omitted. 

The glucose concentration in the urine was determined with the polarimeter after 
removal of the /3 oxybutyric acid. Blood sugar examinations were carried out with- 
the micro-method of Hagedorn and Jensen. 23 - 24 The original method using 0.1 c.c. 
of blood does not permit accurate estimations of blood sugar concentrations as en- 
countered in this case. Therefore, the determinations were made on 0.02 and 0.05 
c*c. of blood, in order to bring the final concentrations within the range of the method. 
Carefully calibrated pipettes were used. Numerous blood sugar curves, many of 
them over a period of 24 hours, were taken to determine the further course of treat- 
ment. They could not be included in this paper. Nitrogen analyses were made by the 
macro-Kjeldahl method and their results were expressed in terms of protein (N X 
6.25). 

Much care had been taken to obtain accurate CHO, N, water and salt balances. 
In the beginning these studies seemed to indicate that the generally assumed but not 
proved fact of CHO formation from fat could be demonstrated in this case. It was 
finally discovered that the patient obtained food from relatives and possibly from 
other patients, which unfortunately nullified our endeavors in this direction. In spite 
of her denials it is quite possible that she received considerable amounts of unac- 
counted nourishment. Therefore, the figures given for the intake in table 1 have to 
be considered as food orders and are at times possibly considerably smaller than the 
actual intake. 

Further details can be seen in table 1. It shows among other things the unusually 
arge amounts of insulin necessary to keep this patient fairly comfortable for almost 

. mon tbs, with the exception of periods when she developed furuncles or almost fell 
into coma. 


, .. e patient left the hospital against medical advice. It was suggested to the 
ann y piysician that 600 units of insulin be given in seven injections daily, and that 
t leir effect be checked by frequent urine examinations. The patient died at her home 
in diabetic coma 12 days after her discharge from the hospital. Autopsy was refused. 


Discussion 

The patient was under our observation for a period of 22 months, 17V» of 
disease WCre m the ^ os Pital. Table 2 summarizes briefly the course of the 

After the admission in June 1929 she reacted to diet and insulin like any mild 

I ,™; Duna S : the following admissions the amount of carbohydrate 

me “d" On £? f th %?° Se a °' “ SUli " "V** *° render the urineTu^ 
increased. On the fourth admission, there seemed to be no response at all 

o insulin. Finally it was discovered that when using excessively large doses of 
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Table II 

Data Observed on Admission and on Discharge During the Four Periods of Hospitalization 


No. 

of 

Ad- 

mis- 

sion 

Condition 

on 

Admission 

Observations One Day After Admission 

— 

Observations One Day Before Discharge 

CHO 

Intake 

gm. 

Glyco- 

suria 

gm. 

Insu- 

lin 

units 

CHO 

Equivalent 
gm. per 
unit 

Fasting 
B.S. 
mg. per 
100 c.c., 

CHO 

Intake 

gm. 

Glyco- 

suria 

gm. 

Insu- 

lin 

units 

CHO 

Equivalent 
gm. per 
unit 

Fasting 
B.S. 
mg. per 
100 c.c. 

i. 

Mild 

acidosis 

103 

42 

40 

1.53 

274 

200 

0 

0 

~ 

173 

2. 

Severe 

acidosis 

111 

7 

60 

1.73 

265 

74 

0 

45 

1.65 

184 

3. 

Coma 

76 

38 

70 

0.54 

353 

52 

1 

100 

0.51 

169 

4. 

Impending 

coma 

74 

134 

80 

?0 

331 

132 

38 

1000 

0.09 

(94*) 


* B.S. 2 hours after injection of 100 units of insulin while fasting. 


insulin a fraction of the ingested carbohydrate was metabolized. In spite of the 
very liberal use of insulin there was only one day when the urine remained sugar 
free for an entire 24 hour period. Studying table 1 we arrive at a few amazing 
figures. During 280 days the patient received 124,915 units of various brands 
of insulin in 3037 injections. The sugar output in the urine amounted to 42,- 
330 gm. (about 93 lbs.). The average insulin dose in 24 hours was 446 units, 
and the average number of injections 10.8. The highest fasting blood sugar 
was 892 mg. per cent ; on this day the patient felt well. The maximal glycosuria 
with insulin (375 units in 10 injections) on a single day was 489.2 gm., and 
without insulin 535.8 gm. The maximal dose of insulin in a 24 hour period was 
1630 units given in 17 injections. 

It has been intimated above that a slight effect on hyperglycemia and glyco- 
suria was obtained with very large doses of insulin. This cannot be recognized 
from table 1 because it was impossible to maintain the same type of treatment 
over a period of 10 days, or to omit insulin for such a period without endangering 
the patient. However observations over several days showed repeatedly that 
insulin had some effect although much less than might have been expected. On 
a constant diet the glycosuria followed roughly the dosage of insulin as shown in 
tables 3 and 4. 

Figure 1 demonstrates similar relationships between blood sugar and insulin. 
In this diagram two blood sugar curves are compared/one without insulin, the 
other after a single injection of 500 units. The patient was fasting during the 


Table^III 

Food Intake: CHO 49 gm.; P 67 gm.; F 55-65 gm. 


Date 

Time of Insulin 
Injections 

Doses 

1 Units 

Total Insulin 
Units 

Glycosuria 

gm. 

July 20 

6 a.m.; 12 noon; 7 p.m. 

100+50+50 


122.2 

July 21 

No insulin 

0 


224.5 

July 22 

6 a.m. 

150 


141.7 

July 23 

No insulin 

0 


223.1 

July 24 

9 a.m.; 6 p.m. 

100+100 

■H 

123.9 
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Table IV 


Food Intake: CHO 55 gm.; P 75 gm.; F 135 gm. 


Date 

Time of Insulin 
Injections 

Doses 

Units 

Total Insulin 
Units 

Glycosuria 

gm. 

Jan. 3 

4, 6, 7, 8 

50, 100, 20, 20 



9, 10, 11, 12 a.m.- 

20, 20, 20, 50 




1, 2, 3, 4, 

20, 20, 20, 20 

520 

159.5 


5, 6, 7, 8, 

20, 20, 20, 20 




9, 10, 11 p.m. 

20, 20, 20 



Jan. 4 

No insulin 


0 

475.2 

Jan. 5 

Same as Jan. 3. minus 





50 units at 4 a.m. 


470 

215.1 

Jan. 6 

Same as Jan. 3 

Same as Jan. 3 

520 

154.0 



Time 


Fig. 1. 


two experiments. . The fasting blood sugar curve with insulin although starting 
rom a slightly higher level runs below the fasting blood sugar curve without 
insulin. Ihis difference is greater than the probable error. 

These observations as well as the quoted reports from the literature, cast 
doubt upon the existence of absolute insulin resistance. Several unsuccessfully 
reated cases of insulin resistance justify the impression that increase of the al- 
ready exceptionally high dose of insulin may have prevented coma and death, 
here remains the question : “What was the cause of the remarkable insulin 

offered^Tl 11 ^ **** discussion? ” No definite explanation can be 

offered. There was no reason to assume greater involvement of the endocrine 
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glands than in other severe cases of diabetes mellitus. To be more specific, there 
were no signs oi a macroscopic tumor of the pituitary or adrenal glands on 
roentgenographic examination. There were no clinical findings suggesting acro- 
megaly or Cushing s syndrome. The basal metabolic rate was within normal 
limits. The menstrual disturbances did not exceed those frequently observed in 
poorly controlled diabetics. 

The liver was palpable, enlarged and tender over a considerable period of 
time. Enlargement of the liver, however, has been reported as occurring rather 
frequently in severe cases of juvenile diabetes (Hanssen 25 ; Marble et al. 36 ). 
Functional tests practicable in diabetes did not reveal significant damage of the 
liver. . There was no jaundice at any time, nor were the concentrations of bile 
and its derivatives in blood and urine abnormal. The stools were carefully 
studied. No undigested food residuals suggesting impairment of the external 
secretion of the pancreas could be discovered, although at times the diet con- 
tained large amounts of starch and particularly of fat. There were no findings 
to suggest the diagnosis of hemochromatosis. There was no evidence of allergic 
reactions, the only skin manifestations being edema while very large doses of 
insulin were used, and occasional furuncles. 

The question of the relationship between the high fever or its causes and the 
insulin resistance is more difficult to decide. Most of the time the elevations of 
temperature were coincident with the presence of furuncles. For other short 
periods of fever no obvious cause could be discovered. They were thought to 
be due to upper respiratory infections. We are not inclined to consider these 
infections as the chief or even as the essential cause of the insulin resistance in 
the present case. First, the insulin resistance was no less at periods when the 
temperature, the white blood count and the blood sedimentation rate were nor- 
mal and no evidence of local or general infection could be demonstrated. 
Secondly, intercurrent infections, especially of the skin, are of frequent occur- 
rence in ill-controlled cases of diabetes without creating insulin resistance of such 
a degree. For these reasons it is our belief that our patient should be classified 
under the heading : “Insulin resistance without demonstrable cause.” 

One can only theorize as to the mechanisms underlying the phenomenon of 
insulin resistance, eg., it may be that the injected insulin is not absorbed from 
under the skin. The observation of insulin resistance coincident with allergic 
skin reactions points in this direction. There is, however, no conclusive proof 
of this interpretation. In our case, the fact that large wheals resulting from the 
injection of 10 c.c. or more of insulin disappeared in a very short time would 
rather suggest that the rate of absorption was not abnormally slow. Some- 
what related to this idea is the hypothesis that appreciable amounts of injected 
insulin are lost through the kidneys. Experimental evidence is against this as- 
sumption. Athanasiou and Reinwein 7 could not prove any relationship between 
the effectiveness of insulin and insulinuria ; Glassberg and his associates 22 were 
unable to recover any insulin from the urine of their insulin resistant case even 
after the injection of 900 units within 12 hours. Root and Riseman draw 
attention to the fact that their two patients remained anuric for several hours 
while unusually large doses of insulin were given and, therefore, no insulin could 
be lost through excretion. 

Another explanation for the ineffectiveness of insulin may be the existence of 
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substances in the blood or in the tissues which destroy the insulin or inhibit its 
action Watson and Dick 46 tested diabetic and non-diabetic urines for insulin- 
inhibiting substances and claimed that the urine of diabetics showed stronger 
inhibition of the insulin action. Karelitz and his associates 30 stated that human 
blood when mixed with insulin inhibits its action in rabbits. . The demonstrated 
inactivation was greater with diabetic blood than it was with blood of norma 
persons. De Wesselow and Griffiths 15 found that the blood plasma, of some 
elderly, obese, glycosuric patients, when injected into rabbits diminished the 
hypoglycemic action of insulin. Marble 85 saw no such effect from serum of 
his insulin resistant patient. In order to determine the degree of insulin inactiva- 
tion produced by the blood of our patient, we thoroughly mixed 10. units of 
insulin with 5 c.c. of the blood and incubated the mixture for 60 minutes at 
37° C. Controls of blood from normal persons were prepared in the same way. 
Both solutions, when injected into rabbits, produced a fast drop of blood sugar 
and severe insulin reactions. Looking at these experiments in retrospect we 
have to admit that they were incomplete. It is possible, though not likely, that 
with decreasing amounts of insulin a difference would have been observed be- 
tween the blood of our patient and that of normal persons. 

Karelitz and his co-workers 29 stated that “blood from patients with purulent 
infections or artificially produced infection-like conditions . . ., causes greater 
insulin inactivation . . . than does normal blood.” They also found that “blood 
cells from a patient with myeloid leukemia and pus also show greater insulin 
inactivating power than do normal cells.” They are inclined to hold an enzyme 
or an enzyme-like substance responsible for this fact. Zeckwer, 52 on the other 
hand, reports variable results as to insulin inactivation in rabbits during leuko- 
cytosis induced by sodium nucleinate. Altogether the evidence of the presence 
of insulin inactivating substances in the circulating blood in infectious diseases 
or during leukocytosis does not seem to be very conclusive. 

Attempts have been made to explain the phenomenon of insulin resistance by 
employing certain theories which were developed to explain the normal insulin 
action. Although assuming different mechanisms, several students of the sub- 
ject agree that insulin acts as an activator of an enzyme present in the muscles 
and in other tissues (Brugsch and Horsters, 9 Lundsgaard et ah, 33 Ahlgren 2 ). It 
has been suggested that the different reactions to insulin may be due to the lack 
of this supposed enzyme. This idea has been expressed in a recent paper by 
Himsworth, 27 who thinks with others that sensitivity to insulin means lack of 
endogenous insulin, resistance lack of the factor which renders the insulin ef- 
fective. His ideas differ from those of others inasmuch as he assumes that in- 
sulin is not the activating but the activated principle in this reaction. 

Finally, it may be mentioned that within recent years another group of sub- 
stances has been recognized as being antagonistic to the action of insulin. They 
are the hormones of the pituitary 28 and adrenal 32 glands. Cope and Marks 12 
stated that a suitable extract of the anterior lobe of the pituitary gland produced 
resistance to insulin. Young 51 is also inclined to assume that the “insulin in- 
sensitive type of Himsworth” is due to hypersecretion of a hypophyseal factor 
rather than to the lack of an insulin sensitizing agent. Long 32 states that 
anterior pituitary extracts are effective in the absence of the pancreas, and he 
therefore denies the possibility that a direct neutralization of insulin is the manner 
by which their “diabetogenic” action is produced. 
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Our case and our observations do not shed any ]ight on these interesting but 
still undecided problems. 

Summary and Conclusions 

1- The expression insulin resistance” should be reserved for cases which 
1 equire administration of at least several hundred units of insulin while on a 
diabetic diet and in which the carbohydrate equivalent is less than 0.5 gram. 

2. Reports in the literature and our observations support the assumption that 
absolute insulin resistance does not occur. Even in cases which at first view 
seem to be absolutely insulin resistant, some insulin action can be demonstrated. 

3. Therefore, insulin resistance is not an indication to discontinue the ad- 
ministration of insulin. 

4. The case discussed progressed under our observation from a mild diabetic 
responding normally to insulin into a severe state of insulin resistance. 

5. In the stage of insulin resistance 124,915 units of insulin were given in 
3,037 injections during 280 days. In the same period 42,330 grams of sugar 
were excreted. The largest amount of insulin injected intramuscularly within 
24 hours was 1,630 units. The highest fasting blood sugar was 892 mg. per 
100 c.c. 

6. In addition to certain disorders which are known occasionally to precipi- 
tate insulin resistance there are -cases in which it arises from unrecognized causes. 

7. The mechanisms underlying insulin resistance are still unknown. 
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EDITORIAL 

EXTRA-HUMAN SOURCES OF POLIOMYELITIS VIRUS 


Although the pathway of infection in poliomyelitis has long been a 
matter of controversy, until recently it was generally believed to be usually 
the nasal olfactory mucosa, the olfactory tracts and bulbs, from which the 
virus spreads by direct extension to the motor areas of the brain and spinal 
cord. Infection was thought to be acquired by droplet infection or direct 
contact, usually from carriers or unrecognized subclinical cases of the disease. 
This view has been maintained by Flexner and his associates, based largely 
on their studies of experimental infections in monkeys. 

More recent work, however, has cast doubt on the validity of this view 
as far as human infection is concerned, and points strongly to the alimentary 
tract as the usual portal of entry of infection. Some of the more important 
observations on which this view is based have already been discussed. 1 As 
previously pointed out, there is ample proof that in many cases, at least, virus 
is present in the feces in large amounts, and that it can remain viable in feces 
and in contaminated sewage for substantial periods of time.' This mani- 
festly constitutes an important possible source of infection, if the view is con- 
firmed that man may be infected through the gastrointestinal tract. In that 
event, the mode of dissemination of the disease might be expected to re- 
semble that of typhoid fever rather than a respiratory tract infection and 
opportunities for fecal contamination of foods would be epidemiologically 
important. 

The recent demonstration that flies may be carriers of the virus is, there- 
fore, of great interest. Although several isolated successful attempts were 
reported in 1911 and 1912, adequate confirmation was not obtained until 
1941, when Toomey et al., Paul, Trask, et al., and Sabin and Ward inde- 
pendently reported the demonstration of the virus in washings or emulsions 
of flies trapped near houses which were harboring or had recently harbored 
cases of the disease. Sabin and Ward 2 reported eight positive results out of 
15 samples examined, and Trask, Paul and Melnick s obtained four positive 
out of 19 samples tested. In most cases the flies had access to feces which 
presumably may have contained virus. No evidence was obtained that the 
flies were more than passive carriers, nor is there evidence as yet that human 
cases have actually been infected from this source. 

Ihe possibility that other mammals might serve as a reservoir of in- 
fection hitherto has received little consideration because (except for the 
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monkey) the ordinary domestic and laboratory animals are usually quite 
resistant to inoculations of the virus. In a few cases, however, infections 
with certain strains of poliomyelitis virus have been established in white mice. 
In 1939 Armstrong was able to convey a freshly- isolated human strain 
(“Lansing” strain) of virus from a monkey to cotton rats, and after in- 
fection was well established in the rats to carry it on in white mice. In 1940 
Jungeblut and Sanders 4 were able in three different series of animals to con- 
vey the SK New Haven strain of poliomyelitis virus in a similar manner 
from monkeys to cotton rats, and then to white mice. In 1941 Toomey also 
was able to establish infection in white mice with the RMV strain of virus. 
These were accomplished only with much difficulty, however, and many un- 
successful attempts have been made to infect mice with other strains. 

After the infection was once established in mice, 4 the virus showed some 
alteration as a result of its adaptation to this species. Its virulence for mice 
increased greatly, so that the animals could be infected by highly diluted (one 
to one billion) virus suspensions, and by peripheral as well as by intracerebral 
inoculation. They could also be infected by feeding the virus. . With this 
increase in virulence for mice, however, there was a more or less marked 
reduction or even a nearly complete loss of virulence for monkeys. There 
were also some changes in the immunological reactions of the virus. It 
seemed probable, however, that the mouse-adapted strain of virus represented 
a variant or mutant of the original strain rather than a specifically different 
virus. The histological lesions produced in mice were typical of poliomyelitis 
and the immunological reactions indicated at least a close group relationship. 
These observations, however, would give no basis for the expectation that 
such a virus would be readily passed back and forth from mice to man. 

Recent observations of Jungeblut and Dalldorf, 5 however, indicate that 
this possibility must receive serious consideration, at least for some strains 
of virus. They studied an epidemic of poliomyelitis occurring in a. circum- 
scribed area in White Plains, N. Y., and consisting of five cases of which 
two were fatal. In the basement of the house in which one patient had died, 
they found one freshly dead gray mouse, and they trapped a considerable 
number of live mice in this and other houses in the area. By . intracerebral 
inoculation of albino mice they demonstrated a virus in the brains of three 
of the captured gray mice, including the one found dead. The affected ani- 
mals showed symptoms of encephalitis which in some progressed to paralysis 
and death. Two of the virus strains died out, but the third ( from the dead 
mouse) was established successfully in white mice, with increase in virulence. 

It also infected cotton rats and hamsters, but not rabbits, guinea pigs or 
rhesus monkeys. The agent was filtrable. It produced lesions in the brains 


4 Jungeblut C. W.. and Sanders, M.: Studies of a murine strain of poliomyelitis virus 
in cotton rats and white mice, Jr. Exper. Med., 1940, lxxii, 407-436. , 

» Jungeblut, C. W„ and Dalldorf, G. T. : Epidemiological and experimental obscrva- 
tions on the possible significance of rodents in a suburban epidemic of poliomyelitis, Am. J 
Pub. Health, 1943, xxxiii, 169 - 172 . 
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of the mice identical with those caused by known strains of poliomyelitis 
virus. It was inactivated by the serum of the three convalescent human 
case's. 

A virus was also isolated from the brain of one of the human cases by 
successive intracerebral inoculation in a monkey, a hamster, and in white 
mice. This virus was described as similar in all -respects to the strain ob- 
tained from the gray mouse except in the higher degree of virulence which 
it attained. It was also neutralized by sera from the three convalescent 
human cases, and in varying degree by antisera to Theiler’s mouse ence- 
phalomyelitis virus, to the SK murine strain of poliomyelitis virus, and to a 
monkey poliomyelitis virus. The authors conclude that the virus belongs to 
the poliomyelitis group of viruses, and is possibly related to Theiler’s mouse 
encephalomyelitis virus. 

The results of these experiments must be interpreted with caution. It 
seems improbable that the virus strains obtained were simply contaminants, 
although this is perhaps not entirely excluded. It seems highly probable 
that the virus strains obtained from the mice and the human case were identi- 
cal. Their identity with ordinary strains of human poliomyelitis virus is 
much more questionable, particularly those which have resisted adaptation to 
mice. They do indicate the need of further intensive study of these ques- 
tions, and suggest the possibility that in some cases human infection might 
result from the contamination of food by the excreta of infected mice. 
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Heart Failure. By Arthur M. Fishberg, M.D., 2nd edition. 829 pages; 15.5 X 24 
cm. Lea & Febiger, Philadelphia. 1940. Price, $8.50. 

Incorporating advances made in the field since the first publication, the second 
edition of this fine book holds a vast amount of information for those interested in 
the cardiovascular system. The material is well ordered and clearly presented and 
no aspect of circulatory failure seems to be omitted. The physiologic mechanisms 
regulating changes in the circulation and the basis for the various symptoms and 
signs in failure are covered in detail. Physiology is related to clinical cardiology 
in the discussions of failure in various cardiac affections and in the rationalization of 
treatment. There is a large bibliography with well incorporated references, and 
the table of contents and index are full enough so that desired topics can be found. 
The book therefore serves as an unique reference work on circulatory failure and is 
highly recommended as authoritative in this field. 

C. E. L. 


Tables of Food Values. By Alice V. Bradley, M.S. 224 pages; 20X25.5 pages. 

The Manual Arts Press, Peoria, 111. 1943. Price, $3.50. 

This book has been completely revised, enlarged and brought up-to-date with the 
most recent scientific information pertaining to the nutritive value and composition 
of foods. It is divided into four sections. 

Section I briefly and clearly discusses the most important factors in the com- 
position of an adequate diet. The carbohydrates, fats, proteins, and body regulators 
(minerals, vitamins, cellulose, and water) are each explained as to composition, 
body requirements, and body function. Body requirements and availability of each 
of the essential minerals and vitamins are discussed in non-technical terms. 

The second section emphasizes the points to consider in diet calculation and menu 
planning. A list of foods which should be included in the daily adequate diet is given. 
The factors which determine one’s caloric requirement and the method of computing 
an individual’s daily caloric requirement may be easily understood. Rules to be con- 
sidered in planning well-balanced and tempting meals are listed with examples. A 
chart of the daily allowances of specific nutrients recommended by the National 
Nutritional Conference in Washington, D. C. in 1941 is given. 

Section III consists of charts showing the food values of average servings of 
common foods expressed in grams and household measures. The amounts of protein, 
fat and carbohydrate are listed in grams, the minerals in shares, and the vitamins in 
Internation Units or milligrams. Recipes accompany many of the tables, such as 
those of cakes and ice cream. . 

Section IV is composed of tables showing the food values of 100 gram portions 
instead of average servings of the same foods in the third section. This is valuable 
for accurate calculation of weighed diets. 

For anyone interested in the composition and nutritive values of foods or in 
computing diets with accuracy, this book is sufficient with no other reference 
necessary. 

E. F. 


BOOKS RECEIVED 

Books received during July are acknowledged in the following section. As far 
as practicable, those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 
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Memoir of Walter Reed. The Yellow Fever Episode. By Albert E. Truby, 
Brigadier General, United States Army, retired. 239 pages; 20 X 13.5 cm. 1943. 
Paul B. Hoeber, Inc., New York, N. Y. Price, $3.50. 

Methods of Treatment. Eighth Edition. By Logan Clendening, M.D., and Edward 
H. Hashinger, A.B., M.D. 1033 pages; 25 X 17 cm. 1943. C. V. Mosby Co., 
St. Louis, Missouri. Price, $10.00. 

A Synopsis of Clinical Syphilis. By James Kirby Howles, B.S., M.D., M.M.S. 
671 pages ; 20 X 13.5 cm. 1943. C. V. Mosby Co., St. Louis, Missouri. Price, 
$ 6 . 00 . 

Rehabilitation of the War Injured. A Symposium. Edited by William Brown 
Doherty, M.D., and Dagobert D. Runes, Ph.D. 684 pages; 23.5X16 cm. 
1943. Philosophical Library, Inc., New York, N. Y. Price, $10.00. 

El Pulso Venoso Normal. (Tesis de Doctorado en Medicina.) By Agustin 
Caeiro. 148 pages ; 23 X 16 cm. 1943. Sebastian de Amorrortu e Hijos, 
Buenos Aires. 

Handbook of Tropical Medicine. By Alfred C. Reed, M.D., and J. C. Geiger, M.D. 
188 pages ; 17 X 12 cm. 1943. Stanford University Press, Stanford University, 
California. Price, $1.50. 

Addendum to the Chemistry of the Amino Acids and Proteins. Edited by Carl L. A. 
Schmidt, M.S., Ph.D. 1290 pages; 26X17 cm. 1943. Charles' C. Thomas, 
Springfield, Illinois. Price, $5.00. 

Gastro-En t erology (in three volumes). Volume I: The Esophagus and the Stomach. 
By Henry L. Bockus, M.D. 831 pages; 25.5 X 17 cm. 1943. W. B. Saunders 
Co., Philadelphia. Price (three volumes), $35.00. 

Borderlands of Psychiatry. (Harvard University Monograph in Medicine and Public 
Health— No. 4.) By Stanley Cobb, Bullard Professor of Neuropathology, Har- 
vard Medical School; Psychiatrist in Chief, Massachusetts General Hospital. 
166 pages ; 23.5 X 16 cm. 1943. Harvard University Press, Cambridge, Massa- 
chusetts. Price, $2.50. 
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Additional A. C. P. Members in the Armed Forces 


Already published in preceding issues of this journal were, the names of 1,453 
Fellows and Associates of the College on active military duty. Herewith are. reported 
the names of 18 additional members, bringing the grand total to 1,471. 


Kenneth D. A. Allen 
Horace M. Banks 
Asher S. Chapman 
Cyrus J. Clark 
William R. Galbreath 
Emil H. Grieco 
William E. Hall 
Joseph F. Jenovese 
H. Beckett Lang 


Thomas A. Lebbetter 
George W. Lynch 
Ralph Lynch 
John F. McManus 
Robert S. Palmer 
Lucian A. Smith 
Lydon H. Thatcher 
Louis D. Vaughn 
Philip Work 


Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members : 

Books 

Dr. Jacob C. Geiger, F.A.C.P., San Francisco, Calif. — “Handbook of Tropical 
Medicine.” 

Reprints 

Dr. Guy H. Faget, F.A.C.P., U. S. Public Health Service, Carville, La. — 1 reprint; 
Dr. James M. Flynn, F.A.C.P., Rochester, N. Y. — 1 reprint; . 

Irving Greenfield, F.A.C.P., Captain, (MRC), U. S. Army — 1 reprint; 

Dr. John F. Kenney, F.A.C.P., Pawtucket, R. I. — 1 reprint; 

Dr. Richard E. DeMonbrun Kepner, F. A.C.P., Honolulu, T. H. — 2 reprints ; 

Horace Page Marvin, F.A.C.P., Lieutenant Colonel, (MC), U. S. Army — 1 reprint; 
Dr. Thomas H. McGavack, F.A.C.P., New York, N. Y. — 1 reprint; 

Dr. Frederick W. Mulsow, F.A.C.P., Cedar Rapids, Iowa — 2 reprints ; 

Dr. William H. Ordway, F.A.C.P., Mount McGregor, N. Y. — 1 reprint; 

Dr. Dudley C. Smith, F.A.C.P., University, Va. — 11 reprints; 

Leon H. Warren (Associate), Major, (MRC), U. S. Army — 1 reprint. 


Schedule of Examinations by Certifying Boards 


American Board of Internal Medi- 
cine: 

William A. Werrell, M.D., Assistant 
Secretary 

1301 University Ave. 

Madison, Wis. 


Written Examination : October 18, 1943. 
Will be held in various cities and 
may be arranged at some Army and 
Navy stations with the approval of 
medical commanding officers. 

Oral Examination: Communicate with 
the Assistant Secretary for schedule 
of examinations in various parts of 
the country. During the war, oral 
examinations are held at various 
times in New Orleans, San Fran- 
cisco, Philadelphia, and other cities. 
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American Board of Dermatology and 
Syphilology : 

C. Guy Lane, M.D., Secretary 
416 Marlboro St. ■ 

Boston, Mass. 

American Board of Pediatrics: 

C. A. Aldrich, M.D., Secretary 
707 Fullerton Ave. 

Chicago, 111. 

American Board of Psychiatry and 
Neurology : 

Walter Freeman, M.D., Secretary 
1028 Connecticut Ave., N. W. 
Washington, D. C. 


Written Examination: Various cities, 
September 27, 1943. 

Oral Examination: Philadelphia, Novem- 
ber 5-6, 1943. 

Written Examination: October 8, 1943 
(locally, under a monitor). 

Oral Examination: New York, N. Y., 
November 20-21, 1943. 

Written Examination: October 30, 1943, 
locally. 

Oral Examination: December 20-21, 
1943, locally. Final date for filing 
application, September 30, 1943. 


Regional Meetings of the College 
The Northwest Regional Meeting 

A Regional Meeting for the states of Washington, Oregon and Idaho, and for 
the provinces of Alberta, British Columbia, Manitoba and Saskatchewan, will be 
held at Seattle, Wash., September 24, 1943, under the General Chairmanship of Dr. 
Edwin G. Bannick, Acting Governor for Washington, and under an Executive Com- 
mittee consisting of Dr. Homer P. Rush, Governor for Oregon, Dr. Samuel M. 
Poindexter, Acting Governor for Idaho, and Dr. George F. Strong, Governor for the 
Southwestern Provinces of Canada. 

The meeting will consist of clinical presentations in the morning, general sessions 
in the afternoon, and a dinner meeting in the evening. Meetings will be held on the 
University of Washington campus, where excellent facilities are available. The even- 
ing dinner meeting will be addressed by Dr. Ernest E. Irons, President-Elect, of 
Chicago, Brigadier General David N. W. Grant, Air Surgeon of the U. S. Army Air 
Forces, Washington, D. C., Brigadier General Hugh J. Morgan, of the Office of the 
Surgeon General, U. S. Army, Washington, D. C., Rear Admiral W. L. Mann, Com- 
mandant, Thirteenth Naval District, Seattle, Colonel Wallace Wilson, Command 
Medical Officer, Pacific Command, Royal Canadian Army Medical Corps, and others. 

A formal program may be obtained from the Executive Offices of the College. 

All medical officers of the Armed Forces of the United States and Canada are 
cordially invited, whether members' of the College or not. The Regional Meeting of 
the College will be followed by a meeting the succeeding day of the North Pacific 
Society of Internal Medicine. 


North~Central States Regional Meeting 

... ^ Regional Meeting, embracing Illinois, Indiana, Iowa, Michigan and Wisconsin, 
will be held at the Drake Hotel, Chicago, October 16, 1943, under the General Chair- 
manship of Dr. LeRoy H. Sloan, College Governor for Northern Illinois and under 
an Executive Committee of the Governors for the participating regions, including 
r. Cecil M. Jack, Decatur, 111., Dr. Robert M. Moore, Indianapolis, Ind., Dr. Ben- 
jannn 1 . \\ olverton, Cedar Rapids, Iowa, Dr. Patrick L. Ledwidge, Detroit, Mich 
and Dr . Elmer L. Sevnnghaus, Madison, Wis. ’ 

Formal program will be ready for distribution September 20, 1943. All medical 
invited ° f ^ F ° rCes ’ in addition t0 members of the College, are cordially 
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Chicago Regional Meetings of the College in the past have been exceptional. 
Attendance has been large and the programs have been of the best. It is an- 
ticipated that this meeting will be most successful. 

It so happens that a postgraduate course in Endocrinology, arranged by the 
College under the direction of Dr. Willard O. Thompson at the Presbyterian Hospital, 
will be given during the preceding week, from October 11, and all physicians taking 
that course are invited to participate in the Regional Meeting of the College. 


The Philadelphia Round-Up 

The 6th Annual Regional Meeting of Eastern Pennsylvania, New Jersey, Dela- 
ware, and adjacent territory, will be held at Philadelphia, Friday, November 19, 1943, 
under the General Chairmanship of Commander Edward L. Bortz, (MC), U. S. Naval 
Reserve, College Governor for Eastern Pennsylvania, and with the assistance of the 
Governors of the participating regions, including Dr. George H. Lathrope, Governor 
for New Jersey, and Dr. Lewis B. Flinn, Governor for Delaware. The morning will 
be devoted to a special program arranged by Dr. O. H. Perry Pepper of the Hospital 
of the University of Pennsylvania, followed by a buffet luncheon at the College Head- 
quarters at 4200 Pine St. ; an afternoon general session in the ballroom of the Ben- 
jamin Franklin Hotel, Ninth and Chestnut Sts.; and an evening cocktail party-dinner 
meeting at the Hotel. Significant on the afternoon program will be presentations by 
medical officers from the Army and Navy of the United States and Canada who have 
had first-hand experience in the war zones and in rehabilitation and care of the 
wounded. 

It is expected that several dignitaries from the Army and Navy, as well as from 
the general profession, will be on the program at the dinner meeting in the evening. 

As already published in the August issue of this journal, a postgraduate course 
in Special Medicine will be given at Philadelphia institutions during the preceding 
two weeks, and the program will terminate in this Regional Meeting. Therefore, 
invited to the meeting are all members of the College, all registrants in the post- 
graduate course in Special Medicine, and all medical officers in the Armed Forces 
and others who may be especially interested in any feature in the program. • 


A. C. P. Postgraduate Courses 

The Postgraduate Bulletin of the College, containing the list of its courses offered 
in the autumn, 1943, is ready for distribution. The schedule calls for the following 
three courses and the Bulletin gives the detailed data concerning each. Address in- 
quiries to the Executive Secretary, 4200 Pine St., Philadelphia, Pa. 

Course No. 1 — Endocrinology 
(October 11-16, 1943) 

University of Illinois College of Medicine and the 
Presbyterian Hospital 
1753 W. Congress St., Chicago, 111. 

Willard O. Thompson, M.D., F.A.C.P., Director 
Fee, $20.00 

Course No. 2— Allergy 
(October 25-30, 1943) 

Roosevelt Hospital, New York, N. Y. 

Robert A. Cooke, M.D., F.A.C.P., Director 
(Minimal Registration, 25 : Maximal Registration, 50) 

Fee, $20.00 
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Course No. 3 — Special Medicine 
(November 8—19, 1943) 
Philadelphia Institutions 
Charles L. Brown, M.D., F.A.C.P., Director 
Fee, $40.00 


Colonel Edgar Erskine Hume, (MC), U. S. Army, (F.A.C.P.), has been ap- 
pointed Health Officer of Occupied Sicily, in connection with the Allied Military 
Government of Occupied Territory. 


Lieutenant Colonel Charles T. Young, (MC), U. S. Army (Associate), was 
awarded the Legion of Merit for exceptionally meritorious service in the performance 
of his duties during and after the Japanese attack on Oahu, December 7, 1941. 
Colonel Young was Chief of the Medical Service. The citation indicated that by his 
excellent judgment and thorough adaptability he reflected great credit on the Medical 
Corps of the U. S. Army. Colonel Young has been an Associate of the American 
College of Physicians since 1939. 


Captain E. David Sherman, R.C.A.M.C., (Associate), Sydney, N. S., Canada, has 
been appointed Abstract Editor of the Nova Scotia Medical Bulletin and Consultant in 
Cardiology to the Marine Hospital at Sydney. 


Lieutenant Mack Leonard Gottlieb, (MC), U. S. Naval Reserve, an Associate of 
this College, was taken prisoner at Guam and is now interned at the Zentsuji War 
Prison Camp, Shikoku, Japan. 


The Air Medal was conferred August 4, 1943, on Major Aaron A. Sprong, 
(F.A.C.P.), Post Flight Surgeon at the Strother Army Air Field, Kan. Major 
Sprong was cited for “meritorious achievement while participating in an air flight on 
December 16, 1942, over the Solomon Islands. Major Sprong was Flight Surgeon 
for the No. 5 wingman in a successful bombing mission with a flight of six B-17 
airplanes. Sixteen enemy fighters attacked the formation and the No. 3 wingman 
was disabled early in the encounter. No. 5 wingman remained with the injured 
p ane until it crash-landed although he, too, had lost one engine in the encounter, 
le action by the No. 5 wingman helped to prevent the complete destruction and loss 

° o. wingman from enemy action. The crew was later rescued. At least four 
enemy fighters were destroyed.” 


School of Military Government Established at the University of Virginia 

-J he S f,° r o1 °, f M j, lita ry Government has been established, under the auspices of 
t if ?r Shal Genera i’ S ° ffice 0f the War department, at Charlottesvflle Va. 
eminent and ^ ^ fUtUre detail in connection with military gov- 

° f f ie S ch001 is m ade up entirely of commissioned officers of the 
gndes of Captain to Colonel. Applications are not considered from persons not in 

nd f ^ TTV StUdentS are selected ^ the War Department TolbwTng recom- 

35 
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attached to demonstrated administrative and executive ability and to a knowledge of 
foreign languages and countries. 

Officers on active duty are selected from recommendations made by higher com- 
manders and chiefs of services and others. They may also apply for admittance to 
the School by letter addressed to the Provost Marshall General, through proper 
channels. All applications should give complete information as to age, education, 
training and expeiience, both military and civilian. Inquiries concerning com- 
missions should be directed to the nearest office of Officer Procurement Service. 


Major Leon H. Warren (Associate), M.C., U. S. Army, delivered an address on 
Military Dermatology, July 16, to the students of George Washington University 
Medical School in a special series of lectures on the. professional aspects of military 
medicine. 


Dr. James D. Bruce, F.A.C.P., Ann Arbor, Mich., has established the Theodore 
A. McGraw Memorial Scholarship, to be awarded to the outstanding junior in Wayne 
University College of Medicine, Detroit, in memory of the late Dr. McGraw, who 
was formerly President of the College when it was known as the Detroit College 
of Medicine and Surgery. The award is in the amount of $100.00 annually. 


Dr. Victor Johnson, Associate Professor of Physiology and Dean of Students in 
the Division of Biological Sciences, University of Chicago, was appointed on July 
first Secretary of the Council on Medical Education and Hospitals of the American 
Medical Association. 


Dr. Jo'siah J. Moore, F.A.C.P., Chicago, has been elected Vice President of the 
American Society of Clinical Pathologists. 


Dr. Edward Urbane Reed, F.A.C.P., District Medical Officer of the Third Naval 
District, has received executive nomination for the rank of Rear Admiral. 


Dr. Joseph A. Capps, F.A.C.P., Chicago, was the founder of the Joseph A. 
Capps Prize offered annually by the Institute of Medicine of Chicago “for the most 
meritorious investigation in medicine or in the specialties of medicine.” The in- 
vestigation may also be in the fundamental sciences, provided the work has a definite 
bearing on some medical problem. Graduates of Chicago medical schools who com- 
pleted an internship or one year of laboratory work in 1941 or thereafter may enter 
competition. Manuscripts must be submitted not later than December 31 to the In- 
stitute, 86 E. Randolph Street, Chicago. 


Dr. James E. Paullin, F.A.C.P., President of the American College of Physicians, 
Atlanta, Ga., and Dr. Tom D. Spies, F.A.C.P., of Birmingham, Ala., will appear on the 
program of the Eleventh Annual Assembly of the Omaha Mid-West Clinical Society, 
October 25-29. 


Dr. Philip Work, F.A.C.P., has resigned as Professor of Neurology and Head of 
the Department at the University of Colorado School of Medicine, Denver, and is now 
on active duty in the Medical Corps of the U. S. Army as a Lieutenant Colonel. 

Dr. Clough T. Burnett, F.A.C.P., has resigned from the same institution as 
Associate Professor of Medicine. 
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As a memorial to the late Dr. Walter R. Steiner, F.A.C.P., Hartford, Conn.,. 
Mr. Elisha H. Cooper, New Britain, Conn., has . furnished a room adjoining Y ale 
University’s Historical Library. In this room will be housed medical memorabilia, 
including items of historical interest presented by Dr. Steiner during his life time. 


Upwards of one and three-quarter millions of dollars will eventually go to the 
University of Rochester as a fund for research in Internal Medicine, as provided 
in the will of Mrs. Bertha H. Buswell, of Buffalo. 


Dr. Cecil J. Watson, F.A.C.P., Minneapolis, Minn., has been appointed Head 
of the Department of Medicine and Director of the Division of Internal Medicine at 
the University of Minnesota Medical School. 

Dr. Alphonse E. Walch, F.A.C.P., Minneapolis, Minn., has been promoted at 
the University to Clinical Assistant Professor of Medicine. 


Colonel Edgar Erskine Hume, F.A.C.P., of the U. S. Army Medical ■ Corps, and 
Dr. Tomas Cajigas, F.A.C.P., Washington, D. C., were recently awarded the medal 
of the Aztec Eagle for work on military medicine. Both are honorary members of 
the Academia Nacional de Medicina of Mexico. 


According to the Journal of the American Medical Association, the Southwestern 
Medical Foundation School of Medicine was opened June 21 at Dallas for the regis- 
tration of students. This new school originated through the Southwestern Medical 
Foundation, which is chartered to carry on medical education and research. This 
school is using temporary buildings until permanent buildings may be erected on the 
twenty-five acre campus, which has already been purchased. It is estimated that the 
entire project will have an initial fund of one million, five hundred thousand dollars 
to start, and that eventually ten million dollars will be expended and a fifteen million 
dollar endowment established. Dr. Edward H. Cary is President and Dr. Don H. 
Slaughter is Acting Dean of the Medical School. 


Dr. Ralph K. Hollinshed, F.A.C.P., Westville, N. J., was recently installed as 
President of the Medical Society of New Jersey. 


Dr. Walter E. Vest, F.A.C.P., Huntington, W. Va., has been reappointed by 
Governor Neely as a member of the Public Health Council for the term ending June 
30, 1947. Since 1937 Dr. Vest has been President, and since 1933 a member of the 
Council. 


Dr. Anthony Bassler, F.A.C.P., New York City, Dr. Clarence J. Tidmarsh, 
F.A.C.P., Montreal, and Dr. Harry M. Eberhard (Associate), Philadelphia, have been 
re-elected, respectively, President and Vice Presidents of the National Gastro- 
Enterological Association. 


Announcement is made in a recent issue of the Journal of the Medical Associa- 
tion of Georgia concerning the Oglethorpe University School of Medicine, which is 
now seeking accreditation of the Council on Medical Education and Hospitals of the 
American Medical Association. The school is entering its third academic year, 
quarters have been built or remodeled for the departments of microscopic and gross 
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.Jinatomjr, biological chemistry and laboratory medicine, physiology, pharmacology, 
pathology and bacteriology > A Clinic has been built and organized in down-town 
Atlanta, to aid m teaching third year students. 


Dr. Charles C de Gra-velles, F.A.C.P., New Iberia, La., was recently installed 
as President of the Louisiana State Medical Society. 

Dr. M. D. Hargrove, F.A.C.P., Shreveport, La., was elected First Vice President. 


Dr. Oscar W. Bethea, F.A.C.P., New Orleans, La., was recently installed as 
President of the New Orleans Graduate Medical Assembly, 


The Medical School and the Woman's College of Duke University, Durham, 
N. C., will open on September 27 a School of Physical Therapy, the school to be con- 
ducted at Duke Hospital. 


Dr. Thomas H. A. Stites, F.A.C.P., recently resigned as Medical Director of 
the State Tuberculosis Sanatorium at Cresson, Pa., after twenty-nine years of service 
to the State. 


Dr. T. Dewey Davis, F.A.C.P., Richmond, Va., was recently elected President 
of the Richmond Tuberculosis Association, filling the unexpired term of Captain Fred 
W. Scott, who resigned. Dr. Davis has served as a member of the Board of Directors 
for many years, has been Chairman of the Medical Committee and the annual early 
diagnosis campaign, and also a member of the Executive Committee. 


Harvard Medical School, Courses for Graduates, has announced that it will con- 
duct a condensed one-day conference and a more extensive seminar in legal medicine. 
There has been a steadily increasing demand for instruction in this subject, and the 
facilities have been relatively limited in this country. No attempt will be made to turn 
out expert medico-legal specialists, but rather the aim will be to give to the average 
medical examiner, coroner, or other physician interested in the subject, a better general 
working knowledge, in order that he can better perform his day-to-day duties. 

The course was initiated last year and was sufficiently popular to be repeated one 
month later. The course will be held at the Mallory Institute of Pathology, Boston 
City Hospital, Wednesday, October 6, 1943, and will be open to any registered phy- 
sician, lawyer, police official, criminal investigator, senior medical student, or other 
person whose duties are associated with medico-legal topics. 

There is no fee. An advance application is not essential. However, advance 
notice of intention to attend will be helpful, if addressed to Dr. William H. Watters, 
F.A.C.P., Department of Legal Medicine, Harvard Medical School, Boston. 

There will be offered also a Seminar in Legal Medicine during the entire week 
of October 4-9, inclusive. This is planned particularly for medical examiners and 
coroners’ physicians, but will be open also to any other suitable graduate of an 
approved medical school. 

The fee will be $25.00. An application should be made on or before October 1 
to Harvard Medical School, Courses for Graduates, Boston, Mass. 
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REPORT OF CENTRAL COMMITTEE FOR WAR-TIME GRADUATE 

MEDICAL MEETINGS 


The Central Committee of War-Time Graduate Medical Meetings respectfully 
submits the following as a report of its endeavors and accomplishments since the 
inception of the Committee and the organization of a central office : 


The Committee was officially commissioned to proceed with its plans on February 
18, 1943, and a central office opened at 4200 Pine Street, Philadelphia, on March 1. 

Since the beginning of the work, three meetings of the Central Committee have 
been held: March 14—15, in New York City; April 4, in Philadelphia; and June 26, 
in Philadelphia. 

As a means of introduction, the Committee drew up a Statement of Organization 
as of March 1, which was later revised as of May 1. This Statement of Organiza- 
tion, together with a map showing the twenty-four regional districts into which the 
country had been divided and the lists of National Consultants and Regional Com- 
mittee members, was widely distributed to all the key-men throughout the entire 
country, including the National Consultants and Regional Committee members. 

On March 15, through Dr. Herman Weiskotten, then Secretary of the Council 
on Medical Education and Hospitals of the American Medical Association, the deans 
of all the medical schools of the country were contacted in the hope of enlisting their 
interest in and cooperation with the War-Time Graduate Medical Meetings. From 
fifty-five of the deans, enthusiastic replies have been received. The names of teachers 
from these medical schools, who will be available and eager to participate in this pro- 
gram, are now on file in the central office. 

The Chairman of the Central Committee has met with representatives of the 
Rockefeller Foundation and the Commonwealth Fund and discussed tire project with 
them. 

Meetings at which the Central Committee of the War-Time Graduate Medical 
Meetings has already offered the facilities at its disposal include the Georgia State 
Medical Association Meeting which was held on May 13, 1943, at which Drs. James 
Means, Virgil P. Sydenstricker and William H. Evans appeared at the invitation of 
the Committee. 

Also on May 3—5, Drs. Edwin E. Osgood and L. T. Coggeshall participated in 
a Refresher Course, at the invitation of the War-Time Graduate Medical Meetings 
offered by the University of Alberta Hospital in Edmonton, Alberta, Canada. 

The Regional Committees, to date have responded as follows : 


, T ^ eg ' on No ; 1 -Maine, New Hampshire, Vermont, Massachusetts, and Region 
.O' 2 Connecticut and Rhode Island, have consolidated their activities and will work 
m cooperation with the First Service Command and the Naval District in the New 
Lngiand States. Plans are nearing completion for postgraduate courses at the New- 
port Naval Hosmta 1 for September 14-15-16, including a one-day presentation of 
medical subjects, one day of surgical subjects and one day of subjects in the various 
fields of medicine. Approximately twenty-five speakers will be presented 

Plans are likewise being formulated for a one, two or three day program to be 
presented at New London in October. p s ro ue 

n;nirni 1S r° mmittee i S f lso ' vorkin S in cooperation with the committee arranging the 

Connecticut State WdS 

V"™ 5 alrea ' i y <*«■ conducted and others 
irtpm nf r m IT- ° - Ty 23 ’ a P r0 S ram covering the “Diagnosis and Treat 
ment of Cardiac Pain” was presented at the St. Albans Naval Hospital on Tnlv 27 
a two-hour iccture Chemotherapy was presented at the St. aE nE E 
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pital; and on August 3, a lecture by Dr. Henry Meleny on “Malaria” at the Brooklyn 
Naval Hospital. Plans are being made for iectures in shock, burns and plasma, and 
the dysenteries, for some time in September. 

Region No. 4 — Eastern Pennsylvania, Delaware and New Jersey: The com- 
mittee is extremely active and while no definite time for courses has yet been decided 
upon, there will be one or two presented in the early fall. 

Region No. 5— Maryland, District of Columbia, Virginia and West Virginia: 
Interested and active committee in process of planning courses for fall. 

Region No. 6 — North Carolina, South Carolina: Committee active; held meeting 
of representatives of all military installations in this region on August 2 to decide 
upon needs of Medical Officers in this region. 

Region No. / Georgia and Florida: Committee working on an excellent four 
week program to be presented at Service installations in Florida in early fall. 

Region No. 9 — Michigan: Committee proceeding in cooperation with other 
interested groups to offer post-graduate medical instruction to Medical Officers. 

Region No. 10— Kentucky, Tennessee : Committee has planned an excellent course 
for week of October 3 covering burns, shock, blood derivatives and substitutes; chemo- 
therapy ; general surgery and the dysenteries. 

Region No. 11 — Alabama and Mississippi: Committee proceeding with basic 
plans best suitable for district which it covers. 

Region No. 12 — Louisiana: Committee exceedingly interested in program and 
endeavoring to offer the facilities of the War-Time Graduate Medical Meetings 
where such need is apparent. 

Region No. 13 — Texas: Plans for. courses have been tentatively made. 

Region No. 14 — Indiana, Illinois and Wisconsin: Committee doing a superb 
piece of work in correlating the facilities already available with those offered by the 
War-Time Graduate Medical Meetings. 

Region No. 16— Missouri, Kansas, Arkansas, Oklahoma: Committee proceeding 
with plans best suited for this district. 

Region No. 17— North Dakota, South Dakota, Nebraska: Committee slowly pro- 
ceeding with plans. 

Region No. 18— Montana, Wyoming : Plans proceeding for courses to be offered 
in the autumn covering the subjects of anesthesia; shock, burns, blood derivatives, 
clinical psychiatry, psychosomatic medicine ; cardiovascular problems , dysenteries , 
acute respiratory disease, physical therapy, diagnostic roentgenology. 

Region No. 19— Colorado, Utah : Plans have been made for programs to be offered 
on September 30, and October 1, 1943, in Denver. 

Region No. 20 — New Mexico, Arizona: Plans being made for programs to be 
submitted in late fall, probably at some central point such as Albuquerque or Santa Fe. 

Region No. 23 — Nevada, Northern California: Interest in this program is widely 
apparent in this section of the country. 

Region No. 24 — Southern California: Rather slow progress; some difficulty m 
getting started with service hospitals. 

No progress reports have as yet been submitted from the following regions . 

Region No. 8 — Western Pennsylvania and Ohio. 

Region No. 15 — Minnesota and Iowa. 

' Region No. 21— Washington. 

Region No, 22— Idaho and Oregon. 

The National Consultants are now compiling the names of outstanding men 
throughout the entire country who are willing to serve on a National Faculty. us 
Faculty will aid the committees in meeting the demands for teachers. 
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Requests have recently been received in the Central Office for speakers to ap- 
pear on the program being offered by the Delhousie University for Medical Officers in 
the Canadian Forces during the week of October 11, and also for the annual meeting 
of the Saskatchewan Medical Society to be held in Reginia, Saskatchewan, Canada, 
on September 16, 17, and 18. 

Respectfully submitted, 

Edward L. Bortz, 

Chairman 


SPECIAL NOTICE 


At St. Elizabeth’s Hospital, the Federal institution for the treatment of mental 
disorders, Washington, D. C., fine opportunities for psychiatric residencies and rotat- 
ing internships are open to recent graduates of medical schools; these residencies 
and internships rank among the best in the United States. The Institution has 7,000 
patients including members of our armed forces who are casualties of the present 
war. In order that these men as well as civilian patients receive adequate care and 
treatment, it is necessary to recruit a number of Junior Medical Officers. 

The rotating internship consists of 1 year of rotating' service including medicine, 
surgery, psychiatry, laboratory, pediatrics (affiliation), and obstetrics (affiliation)! 
Applicants must be fourth-year students in a Class A medical school or they must 
have successfully completed their fourth year of study in a Class A medical school 
subsequent to December 31, 1935. The duties of Junior Medical Officer (Rotating 
Internship) are those of an interne assigned to medical, surgical, and laboratory 
services, and out-patient clinics. 

A postgraduate internship of 1 year in psychiatry is offered to graduates of 
medicine who have already served an accredited rotating internship. Applicants 
must have successfully completed their fourth year of study in a Class A medical 
school subsequent to December 31, 1932, and they must have the degree of either 
B.M., or M.D. In addition, they must have successfully completed an accredited 
rotating internship of at least one year, except that applications will be accepted from 
persons now serving such internship. The duties of Junior Medical Officer (Psy- 
chiatric Resident) are those of a resident in the diagnosis and treatment of mental 
patients. 

It is possible that women may be utilized in these positions. Appointments to 
tie above positions will be made at various times during the year as vacancies arise. 
The positions pay $2,000 a year (plus $433 overtime pay). There are no age limits 
.°r., . se P os ffi° ns - No written test is required. Persons now using their highest 
ski s in war work should not apply. Appointments in Federal positions are made in 
accordance with War Manpower Commission policies and employment stabilization 


The Commission would appreciate your bringing this information to the atten- 
lon of qualified persons who you feel may be interested. An official announcement, 
amendment, and application forms may be obtained at first- or second-class post 
offices, Civil Service Regional Offices, and the Commission. 

By direction of the Commission : 


Very respectfully, 


Wm. C. Hull, 
Executive Assistant 
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OBITUARIES 

DR. JAMES BASSETT McELROY 

Dr. James Bassett McEIroy died at his home in Memphis, Tennessee, on 
Match 24, 1943. He was /6 years old. In his death the South has lost one 
of its most distinguished physicians. 

lie graduated in medicine in 1893 from the College of Physicians and 
Surgeons of Baltimore, Maryland. For many years he has held a very 
prominent position in the University of Tennessee College of Medicine, 
serving as Professor of Medicine, Dean, Chairman of the Faculty, and Mem- 
ber of the Board of Trustees. While he was connected with the Medical 
School it enjoyed its greatest growth and attained its present high standing 
among the medical schools of the Country. Much of this progress of the 
School was due to Dr. McElroy’s enthusiastic work in its interest. 

In 1902-1903 he was Secretary of the Section on Practice of Medicine 
of the American Medical Association. He has been President of the Ten- 
nessee State Medical Association and of the Memphis and Shelby County 
Medical Society. He has been a Fellow and also a Governor of the Ameri- 
can College of Physicians. 

The accomplishments of Dr. McEIroy have been many indeed and it is 
almost impossible to review even briefly the many characteristics of a man 
who crammed into one life enough work for two average lives. The young 
student of medicine who is seeking guidance to success in his profession 
would do well to emulate him. While Dr. McEIroy blazed his own trail 
through life and would want those who come after him to do the same, 
nevertheless he had many traits that have been outstanding in other big men. 
He was a good student who was not afraid to work. He was endowed with 
an unusual amount of vitality. He was human, kind, very fair, methodical, 
conscientious and thorough. 

He believed that the physician should be just a plain good doctor with a 
lot of real hard sense. He was a staunch friend of physicians who were 
trying to practice medicine the way it should be practiced and was definitely 
opposed to those who made little effort to keep abreast of the recent advances 
in modern medicine. 

William C. Chaney, M.D., F.A.C.P., 

Governor for Tennessee 

DR. WILLIAM SIMONS OVERTON 

Dr. William Simons Overton (Associate), Binghamton, N. Y., was born 
in 1864 and died at Sag Harbor, Long Island, on May 17, 1943, of coronary 
thrombosis ; aged, 78. years. 

Dr. Overton graduated from the Long Island College Hospital of Brook- 
lyn in 1887. In 1936 he celebrated his fiftieth year in the practice of medi- 
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cine. He temporarily retired and spent a year in New Mexico, then re- 
turned again to Binghamton and resumed his work. Dr. Overton also was 
a Pharmacist and at one time owner of the Moore-Overton Hospital. For 
many years he was on the staff of the Binghamton City Hospital, and he 
served as a member of the New York State Grievance Committee, Medical 
Practice Act. He was a member of the Binghamton Academy of Medicine, 
the New York State Medical Society and a Fellow of the American Medical 
Association. He was a charter member of the American Congress on In- 
ternal Medicine from 1916, and by virtue of that membership became an 
Associate of the American College of Physicians, which membership was 
maintained in good standing the balance of his life. 


DR. STIRLEY CASPER DAVIS 

Dr. Stirley Casper Davis was born in Owenton, ICy., October 25, 1882, 
graduated from the Hospital Medical College, now University of Louisville 
School of Medicine, Louisville, Ky., in 1906. He pursued postgraduate 
work in various institutions in New York, New Orleans, Philadelphia and 
San Francisco. He entered on a medical career that was to last thirty-seven 
years and make him one of the best known physicians in Arizona. The first 
World War interrupted his medical career briefly, for he went overseas with 
the Thirty-fourth Division as a Captain in the Medical Corps. 

In 1920, Dr. Davis arrived at Tucson where he helped found the Thomas- 
Davis Clinic and he became the Chief of the Medical Staff there. For many 
years he was Medical Director of the Southern Pacific Sanatorium. In 
1927, he became Piesident of the Chamber of Commerce and was instru- 
mental in securing the location of the U. S. V eterans’ Hospital at Tucson. 

Foi the past thirteen years he had been a member of the Board of Tucson 
School District No. 1 and served virtually half of that time as its President. 

uiing his term of office, the public school system was greatly expanded 
an re was responsible for many improvements in working conditions and 
teaching personnel. 

. Dr ‘ , Davis had served as President of the Pima County Medical Associa- 
tion and as a Director of the Tucson Sunshine Climate Club. He was also 
a member of the Arizona State Medical Society, a Charter Member of the 
merican ollege of Chest Physicians, a Fellow of the American Medical 
Association and since 1930, a Fellow of the American College of Physicians. 

. r - a ^ ls died at Tucson, March 14, 1943, of heart disease, at the age 

MrrSroId T ,S L»i„ ed * 

Charles S. Kibler, M.D., F.A.C.P., 

Tucson, Ariz. 
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DR. HAROLD W. DANA 

Dr. Har.old W. Dana, M.D., F.A.C.P., Brookline, Mass., died of pneu- 
monia at his home in Brookline on May 8, 1943. He was in his sixty-sixth 
year. 

Dr. Dana was graduated from the Harvard Medical School in 1905, 
served two years as house officer at the Boston City Hospital and spent a 
year and a half in postgraduate medical study, chiefly in Berlin and Vienna. 
He returned to practice internal medicine in Boston and served on the Medi- 
cal Staff of the Boston City Hospital, later becoming Physician-in-Chief of 
the First Medical Service. Pie was also Associate Professor of Medicine' at 
Tufts College Medical School. 

lie was certified as a specialist by the American Board of Internal Medi- 
cine. He was also a Fellow of the American College of Physicians and a 
member of the Massachusetts Medical Association. 

Besides his medical career, Dr. Dana was a man of varied interests, being 
an amateur watercolor painter of note. He was a prominent member of 
the New England Iiistorical Genealogical Society and had also served as 
President of the Massachusetts Society of Sons of the American Revolution 
and of the Massachusetts Society of the War of 1812. 

Pie is survived by his widow, the former Gertrude Quinn of Dover, 
New Hampshire; two daughters, Mrs. Patrick Brady of Brookline, and Mrs. 
Henry S. Bromley, Jr., of Ardmore, Pa., and five grandchildren. 

William B. Breed, M.D., F.A.C.P ., 

Governor for Massachusetts 
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OF THE THYROID* 

By J. H. Means, M.D., F.A.C.P., Boston , Massachusetts 


It is presumptuous, perhaps, for me, a clinician, to undertake to discuss 
a problem in physiology. My excuse is, of course, that knowledge of the 
function of organs is gained not only by planned experiment, but also by 
taking advantage of the experiments which nature presents in the form of 
disease. Not infrequently nature’s method has provided the earlier and 
sometimes the more important information. My own approach to the thy- 
roid has been, at least of late years, more in the clinic than in the laboratory, 
but my colleagues have indulged in planned experiment by newer methods as 
well, and my purpose is to correlate those various experiences and attempt to 
derive a picture, however fragmentary, of thyroid function as a whole. 

According to current belief, the thyroid gland has the function of manu- 
facturing, storing and delivering to the body, as needed, its own one peculiar 
hormone, which I shall refer to henceforth as thyroid hormone. Whether 
this is an altogether correct conception, as I shall indicate later, in view of 
recent knowledge is open to question. 

In our consideration of thyroid function as a whole we must include the 
manner in. which the hormone acts upon its end-organs, what finally be- 
comes^ it, and how its rate of secretion is regulated. The term “end- 
oigan implies an analogy with the nervous system, and, indeed, such an 
analogy is useful. On the one hand, we have the nerve cell or neurone, with 
its axis cylinder conveying a stimulus neurally to an end-organ ; on the other, 
the endocrine cell conveying a stimulus Immorally, by means of its hormone, 
a so to an end-organ. The nervous system and the endocrine system con- 
stitute two great .integrating mechanisms of the body, and they are them- 
selves coordinated one with the other. 


* Received for publication April 19, 1943. 

bcfor/'t'he * Alnha^ o£ T' le Massachusetts General Hospital. A lecture delivered 
February 19, 1943. f ^ lrgm ‘ a Chapter o£ A1 P ha Omega Alpha, University of Virginia, 
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Jn the control of thyroid function the most conspicuous endocrine factor 
is the anterior pituitary which secretes a hormone which specifically stimulates 
the thyroid to make its own hormone. This has been variously called the 
thyreoactivator, the thyrotropic or thyroid stimulating hormone (TSH we 
may call it, analogous to FSH, the ovarian follicle stimulating hormone). 
1 here is also fast growing evidence that the thyroid hormone- depresses the 
pituitary with respect to TSH secretion and thus the two glands come into 
hormonic balance and form a system of automatic control. To this balance, 
Salter 1 has given the appropriate name of "pituitary-thyroid axis” (figure 
1). There are other similar axes in the endocrine system, for example, the 
pituitary-gonadal. So fundamental is this glandular interrelationship that I 
may now restate my objective as a consideration of the pituitary-thyroid axis 
and influences which impinge on it. The latter will include such agents as 
iodine, or lack of iodine, vitamins, cyanides, cyanates, sulfa compounds and 
the unknown agents which cause disease. The physiology which I shall lay 
before you will be morbid as well as normal. 

Let us now review the approaches to this objective. The earliest ap- 
proaches to thyroid physiology unquestionably emerged from the clinic. Be- 
cause the primary action of the thyroid hormone is the calorigenic, the 
measurement of basal metabolic rate is the time honored and most extensively 
used measuring stick of thyroid function. It is a measurement of the effect 
of the hormone upon its end-organs. How much does the hormone increase 
the rate of oxidation of tissue cells ? The determination of the rate of res- 
piratory metabolism goes back to Lavoisier who, you will recall, had his 
head severed by the guillotine in the French Revolution, his prosecutor say- 
ing, "La Republique n’a pas besoin de savants.” The application of such 
measurements to the function of the thyroid began in Germany- in the 1890 s 
when Magnus-Levy 2 measured the respiratory metabolism of patients with 
hyper- and hvpotliyroidism, and of normal persons after thyroid feeding. 
Since that time, particularly as a result of the impetus given it by the pioneer 
work in clinical calorimetry of Du Bois in this country, the determination of 
the basal metabolic rate has become a well nigh universal clinical proceduie. 

Among other now well explored approaches to thyroid physiology may be 
mentioned the attempts to stimulate the gland through nervous pathways 
and the observation microscopically of cyclic events in the thyroid cells and 
follicles. 6 ’ °* 7> 8 ’ 0 The discovery by Baumann, 10 in 1896, that iodine is a 
normal constituent of the thyroid blazed the pathway for the biochemical 
approach. Milestones along this route are Kendall s 31 isolation, in , 
of the iodine-containing amino-acid, thyroxine, and his demonstration, that 
it exerted the physiologic properties of whole thyroid, and Harington s an 
Barger’s 12 synthesis of this substance in 1927. Yet another approach, con- 
temporaneous with these, is the observation of the effect of thyroid hormone 
upon the metamorphosis of amphibians, exploited first by Gudernatsch 
and later by Uhlenhuth. 14 
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In considering newer approaches and what has been learned by them, 
we may well start with those studies which have been designed to discover 
what actually constitutes the thyroid hormone. 

You are aware that the hormones of the anterior pituitary are proteins 
and that those of the adrenal cortex and gonads are sterols. In the case of 
the thyroid, at least, it can be said that the amino-acid thyroxine, or tetraiodo- 
thyronine, given in chemically pure form parenterally in suitable dosage, will 
totally relieve a state of complete athyreosis. But other substances, albeit to 


less degree, exhibit this power. For example, if two atoms of iodine are 
withdrawn from the thyroxine molecule (the 3 '. 5 ' iodine atoms of the outer 
ring) a compound known as diiodothyronine results. This exhibits thy- 
roxine-like activity, but in degree only 4 per cent of that of thyroxine. 
Finally, diiodotyrosine, which possesses two iodine and but one phenyl group, 
exhibits very slight calorigenic action, but will not relieve human myxedema. 
It is well established that for thyroxine-like activity, that is to say, power to 
relieve athyreosis, the presence of iodine in the hormone molecule is indis- 
pensable. Moreover, as Salter 1 has pointed out, the high degree of activity 
of thyroxine is connected also with its diphenyl-ether-alanine structure. 

The thyroid hormone is stored in the follicle of the thyroid gland in 
protein combination— the so-called iodothyroglobulin. This protein can be 
broken down by alkaline hydrolysis or, as Harington and Salter 15 have 
shown, by proteolytic digestion, into its component amino-acids. When this 
is done it is found that all of its iodine is divided between the two amino- 
acids thyroxine and diiodotyrosine. 


When whole thyroid gland is fed to an athyreotic human being, it exerts 
a physiological activity which, as Lerman and Salter 16 have shown, is pro- 
portional to its total organic iodine content. This is rather remarkable, be- 
cause, as said earlier, diiodotyrosine has but a very slight physiological 
activity. One would expect that whole thyroid or purified thyroglobulin 
would have a physiological effect proportional to its thyroxine iodine alone, 
but such is not the case. The diiodotyrosine iodine also is reflected in the 
tota p lysiological activity. One is forced to conclude, from this seeming 
paradox, that in the body diiodotyrosine can be converted into thyroxine 
by some form of enzyme action. Such action probably cannot take- place 
lowever, unless to start with the diiodotyrosine is in some form of peptide 
or peptone combination. The thyroid gland is not essential to this con- 
version because it takes place in the thyroidless person. 

eme , r ^ S tbe broader T^tion of whether the thyroid gland is essen- 

) i oi -like function or merely a luxury with respect to it. Or what 

are the elements in extrathyroidal elaboration of thyroid hormone? 

Salter s approach to this problem has been along the line of in vitro 

Snfi r CS l' S ° f pllysiolo f call y active thyroid-like materials. Harin<ffon and 
Salter, having shown that by peptic digestion natural thyroglobulin can be solit 
mto active thyroxine-peptone, Salter and Pearson » proceeded by suMv 
readjusting concentrations, solubilities and temperature^, to reverse'the pfoc- 
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css and bring about an enzymic (peptic) synthesis of an artificial protein, hav- 
ing thyroid-like activity, from inactive diiodotyrosine peptone. But even 
enzymic synthesis is not essential to the in vitro and extrathyroidal produc- 
tion of physiological activity, because subsequently Salter and Lerman 18 
found that if indifferent protein, serum protein for example, is simply 
treated with compound solution of iodine in an alkaline medium without any 
enzymic assistance, an iodinated protein is formed which when administered 
in suitable dosage will completely relieve human myxedema. This is a re- 
markable finding and raises the further question of which came first, the hor- 
mone or the endocrine? Seemingly the endocrine is not necessary, because if 
our dietaries constantly contained sufficient iodinated protein we would not 
have need of thyroid glands. No doubt species lower in the animal scale 
than we, and not possessing thyroid glands, get on in this manner. We 
might iodinate our beef steaks before cooking them, provided we could get 
the beef steaks, and get on thyroidless very comfortably. 

The physiological activity of such artificially iodinated protein, however, 
is low in terms of its iodine content as compared with that of natural iodo- 
thyroglobulin, the ratio being 1 : 4,000. This is probably because its iodine 
is in the form of compounds having low physiological activity and not con- 
vertible in vivo into thyroxine by the thyroidless individual. 

From all this it would seem that the most plausible theory of the re- 
lation of the thyroid gland to thyroid hormone production is that the 
first steps in the elaboration of physiologically active material are extra- 
thyroidal, but that the gland, by converting enzymically compounds of low 
activity into highly active thyroxine, serves to increase hormonic efficiency 
many hundred fold. As to which came first, the gland or the. hormone, 

I think we can safely say the hormone, but in a form of low potency. The 
evolution of the gland, like the evolution of the cerebral cortex with respect 
to sensory and motor activity, has raised the whole function to one of high 
powered efficiency. This same line of reasoning probably applies to other 
endocrine glands also.* 


As indicated earlier, the thyroid gland is not only a factory, but a storage 
warehouse as well. A consideration of the conditions under which it makes, 
stores or delivers its hormone, however, we may postpone until we have had 
opportunity to glance at the other end of the pituitary-thyroid axis. At the 
moment let us see what approach we have to the conveyance of the hormone 

to its end-organ, and how it acts upon it. 

Years ago that great figure in thyroidology, the late Dr. Henry S. Plum- 
mer, 20 defined thyroxine as “an agent hastening the rate of formation of a 
quantum of potential energy available for transformation on excitation o 
the cell.”' He further said: “Thyroxin is active directly or indirectly in the 


* Since the preparation of this manuscript the paper of Reineke and Turner 18 has ap- 
peared, in which it is reported that artificial iodinated proteins can be prepared, having several 
times the physiologic activity and thyroxine content of natural whole thyroid gland. 
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cells throughout the tissues of the body.” I am' not physicist enough to 
understand the quantum theory, in fact, I am not a physicist at all, and I am 
not certain that Dr. Plummer was; none the less, I think we can easily see 
what he was driving at, and in the main agree with him. Certainly when 
the thyroid hormone, be it thyroxine or other, impinges on the cell, its end- 
organ, energy transformation in the cell is accelerated. Or if we prefer, the 
vital flame is caused to burn more brightly. 

The approach to the action of the thyroid hormone on its end-organs, 
which depends upon the measurement of gas exchange of the entire organism, 
that is to say the measurement of basal metabolic rate, is an old one. A 
newer one is that of determining the effect on the gaseous metabolism of 
isolated tissues in vitro by means of the Barcroft-Warburg apparatus. By 
this latter method several approaches are available. One may, for example, 
give hormones to animals and then sacrifice and determine the metabolism of 
isolated tissues, or one may excise tissues and expose them to substrates to 
which hormones have been added. 

By the former method it has been found that the oxygen consumption of 
isolated tissues (Q0 2 it is generally called) of animals made thyrotoxic by 
thyroid administration is higher than that of untreated animals, except 
thyroid tissue, which is lower. 21 ’ 22> 23 


Salter and Craige 24 have used the action of patients’ plasma on the QO z 
of mouse liver as a test of thyroid function. The plasma of thyrotoxic pa- 
tients raised, that of myxedematous ones lowered the Q0 2 relative to the nor- 
mal control. The authors point out that the basal metabolic rate of the sub- 
ject is vicariously reflected in the metabolic rate (Q0 2 ) of the liver tissue 
exposed to his plasma. They, therefore, used the term VMR— vicarious 


metabolic rate and found a very good agreement between it and the BMR. 

The approach to hormone action in isolated tissue by adding hormone 
directly to the substrate bathing it is well exemplified by the work of Can- 
zanelli and Rapport. 25 These investigators, in one series of experiments, 
determined the effect of thyroglobulin and derivatives of it on the Q0 2 of 
gmnea-pig liver and of rat liver. Pure thyroxine had no effect on ‘the Q0 2 
o e dher tissue. Thyroglobulin, on the other hand, markedly increased 
~ 2 °* eac h- Diiodothyronine had a variable but on the whole neg- 
lgib e effect and diiodotyrosine had no effect on guinea-pig liver and con- 
sistently depressed the Q0 2 of rat liver. From these observations the 
authors concluded that thyroxine is not the thyroid hormone and that the 
hormone is either thyroglobulin or an integral part of it. 

H thyroglobulin !s to be looked upon as the hormone, however, one would 
expect to find it in the circulating blood en route from thyroid to end-organ. 

, , m r j however > has not been done. On the contrary, its absence from the 
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could find no detectable thyroglobulin in the blood of normal persons or of 
myxedematous persons or of thyrotoxic persons either before or after iodini- 
zation. ■ The only time Lerman could detect appreciable amounts of thyro- 
globulin in the blood was when he obtained samples from the thyroid vein 
toward the end of an operation during which the surgeon had been handling 
the thyroid. Evidently at operation some intact thyroglobulin is milked into 
the blood stream, but Lerman was able to show that after operation it dis- 
appears very rapidly. Either it is destroyed or fixed by the tissues. From 
this work of Lerman s together with that of Canzanelli and Rapport, we may 
draw the conclusion that thyroid hormone travels from the thyroid to its 
end-organs in a form lower than the protein level, and that it acts upon its 
end-organ in a form of higher level than that of the amino-acids. It may 
both travel and act in the form of a polypeptide or peptone. Certainly there 
is thyroxine iodine in the blood, and if not in the form of thyroglobulin, it 
is probably in the form of split products thereof. 

The blood can be studied as to its thyroid hormone concentration by 
fractioning its total organically -bound iodine. This approach has been used 
by many investigators, often, because of technical difficulties, with con- 
flicting results. Now, however, with improved methods dependable -figures 
can be got, and Bassett, Coons and Salter 27 have shown that the protein- 
bound iodine of the blood can be used as a dependable index of circulating 
thyroid hormone. In studying patients with either hyper- dr hypothyroidism 
there was an even closer correlation between this factor and the estimate of 
thyroid function based on symptoms than between the latter and basal 
metabolic rate. 

Canzanelli, Guild and Rapport 28 have further shown, in a more recent 
study, that thyroglobulin directly applied will also raise the Q0 2 of guinea- 
pig testis, kidney and heart muscle. There appeared, however, to be a ceiling 
beyond which increasing concentration of hormone had no additional effect. 

In contrast to this Galli-Mainini, 29 of Buenos Aires, who spent the years 
1940 and 1941 working in our laboratory, obtained evidence that thyro- 
globulin depresses the Q0 2 .of guinea-pig thyroid tissue. If this result is 
correct, and I may say that' it remains to be confirmed although it is in 
agreement with the in vivo work which I have cited it signifies that the 
thyroid hormone has an effect upon the cells which make it opposite to that 
upon indifferent cells oi the body. Moreover, there is rapidly increasing evi- 
dence that the thyroid hormone depresses the anterior pituitary with respect 
to the production of thyroid stimulating hormone. Thus it may well be that 
within the pituitary-thyroid axis we have two self-regulating or automatic 
apparatuses, in each of which rising thyroid hormone production leads, 
through elevated thyroid hormone blood level, to decreased thyroid hormone 
production (figure 2). In one case the hook-up is thyroid to pituitary to 
thyroid, in the other thyroid to thyroid. It is to be doubted that either the 
thyroid cell or the pituitary cell is exempt from the general thyroid hormone 
action of stimulation, but in the case of these two tissues there may be in 
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addition a specialized action of inhibition which more than cancels that of 
stimulation. 

When we approach either the elaboration, or better perhaps the finishing 
of a hormone by an endocrine, or the action of a hormone on its end-organ, 
we get nowadays at once into enzyme chemistry, for these processes are cer- 
tainly enzymic, and unfortunately I am no more enzyme chemist than 
physicist. 

However, we all perhaps now know that oxidation in a living cell, in 
contrast to that in a Bunsen burner, is a complicated series 1 of reactions in- 
volving the tossing about of hydrogen and oxygen atoms from molecule to 
molecule under the influence of enzymes with a resulting oxidation at body 
temperature, instead of a simple and violent union of oxygen and hydrogen 
with liberation of great heat and without benefit of enzymes or catalysts, 
as is the case in the Bunsen burner. On this oxidative enzyme system of 
the cell the thyroid hormone somewhere impinges to cause acceleration. 

Of course, there are other actions of thyroid hormone than that of in- 
creasing the rate of metabolism of the cell or the whole organism, but these 
may be looked upon as associated or by-effects of the fundamental oxidative 
action. Among these may be mentioned its action on growth, metamor- 
phosis and the differentiation of tissue (all of which are accelerated), and 
also upon the distribution and exchange of water, salts and colloids of the 
body, upon hepatic glycogen stores (which are depleted under an excess of 
the hormone), upon the circulation (which is accelerated), upon the nervous 
system (which is rendered more irritable) and others. 


Let us now go to the other end of the pituitary-thyroid axis and con- 
sider TSH and its action. Of its structure, beyond that it is protein, we 
know but little. However, it is possible to extract protein material from the 
anterioi lobe in such a way that the other characteristic actions, such as 
gonadotropic, adrenotropic and growth promoting, are largely eliminated 
and only the thyroid stimulating remains. One can, in other words, obtain a 
airy pure preparation of TSH. With such preparations many interesting 

experiments can be performed. 6 

For example, material of this kind, when administered parenterally 
(being protein it is. digested, when given by mouth and rendered inert) 
wi. cause lhc th y r oid epithelium to increase in height and show cytologic 

OOnfT “T. Ee T t0ry aClivlt y- 11 als0 wiU cause “ increase in 
00, of thyroid tissue either in vivo or in vitro. It will bring about dis- 
charge of stored colloid from the follicles and, in the whole organism, eleva- 
lon o me a oic rate, and all that goes with a greater output of thyroid 
rmone. least it will call forth such responses for a time, but ulti- 

a'hvlofh ?? ry , S i age iS reached . in which the organism may swing to 

i lyr ° ! eve ! des P lte die continued administration of TSH Such 

tSHrm t r ?T Vity C0Uld be due either the exhaustion of the 
thyroid or to the development of some type of antagonist to TSH. 
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It is obvious that the thyroid is the chief end-organ of the pituitary 
thyrotropic hormone. As one of my colleagues has put it, TSH plays the 
role of thyroid hormone to the thyroid gland. The question arises, however, 
are there other (non-thyroid) end-organs directly affected by TSH? Prob- 
ably there are ; however, but little is known of them. In the development of 
exophthalmos, either experimental or spontaneous, TSH may be a factor. 
In animals, exophthalmos has been observed to follow the administration 
of TSH, and this effect is more pronounced in thyroidectomized than in 
intact animals. Also, as I shall indicate a little later, in certain cases of 



Fig. 1. The pituitary-thyroid axis. 

(1) In the normal individual. Nervous influences impinge on the hypothalamus, H, 
which in turn stimulates the anterior pituitary, AP. The anterior pituitary stimulates the 
thyroid, T, humorally, by means of its hormone, TSH. The thyroid thus stimulated produces 
its hormone, TH, which stimulates tissue cells, TC, to increase their oxidative processes, 
BMR. Also TH inhibits AP, indicated by broken line, thus comes about the balance. A 
secondary effect is indicated upon the eye. TSH promotes exophthalmos, TH inhibits it. 

(2) In Graves’ disease. Hypothalamic stimulation of AP may be increased as shown by 
heavier arrows. Increased TSH causes hyperfunction and hyperplasia of T. Increased TH 
raises the BMR of TC, but at the same time there should be some inhibition of AP. TSH, 
it is believed, also promotes exophthalmos, which even increased TH cannot altogether offset. 
This interpretation is admittedly hypothetical. The primary event could be in hypersensitivity 
of thyroid to TSH or hypersensitivity of tissue to TH, or hyposensitivity of AP to inhibition 
by TH. More data are needed to settle these points. The present interpretation is offered 
as a first approximation. 

(3) Under the influence of cyanate. The primary event here seems to be the imposition 
of a block which prevents the completion of TH. This absence of TH causes stimulation of 
AP with increased production of TSH, which causes hyperplasia of T, but because of the 
block, no production of TH. The BMR of TC accordingly falls and the unopposed TSH 
causes exophthalmos. (With apologies to F. Albright.) 


Graves’ disease in human beings in which thyrotoxicosis is minimal or ab- 
sent and the eye involvement maximal, an excess of TSH can be demon- 
strated in the urine. How TSH is related to the swelling of orbital tissues, 
which causes exophthalmos, is quite obscure, but that it has something to do 
with it and that this action is independent of the thyroid, seems most likely. 
In other words, TSH, or some derivative of it must have other end-organs 
than thyroid tissue. 
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The action of TSH on thyroid cells has been studied by Rawson 30 and 
his co-workers by means of tissue culture technic. Explants of rabbit thy- 
roid were bathed with fluids containing known amounts of TSH. After a 
suitable period of incubation, they were withdrawn and subjected to bioassay 
for thyrotropic activity. The remarkable finding was that all such activity 
had disappeared. The thyroid cells had inactivated their stimulator. The 
effect of other tissue explants on TSH was also studied. Lymph node and 
thymic tissue caused partial inactivation; adrenal, kidney, ovary, pancreas, 
parathyroid, testis, spleen and stomach mucosa caused none. 

Subsequently, Rawson 31 was able to show that the inactivated TSH 
could be partially reactivated by heating, in the presence of mild reducing 
agents, the fluid which had been exposed to the action of thyroid. 

Thus it appears that when thyroid is stimulated by TSH the hormone is 
inactivated, but it is not destroyed. Its activity can be restored by simple 
reduction. 

In 1936, Hertz and Oastler 32 by bioassay, had found thyrotropic activity 
in the urine of certain patients with myxedema, but had failed to find it in 
the urine of either normal or thyrotoxic persons. Rawson, 31 however, re- 
peating this work has been able to show thyrotropic activity in all these urines 
after heating. Evidently TSH is present in all, but in the normals and 
thyrotoxics chiefly in the inactivated form. 

Rawson 33 has also made explants of tissue from human thyroids, both 
normal and abnormal, removed at operation. The normal thyroid tissue was 
obtained at operation upon parathyroid lesions. The surgeon obligingly 
snipped off a bit of thyroid tissue also for explantation. Exposure of known 
quantities of TSH in solution to these various explants disclosed that the 
glands taken from persons in a thyrotoxic stage of Graves’ disease had a 
greater power to inactivate TSH than normal glands. Thyroid tissue from 
persons with non-toxic nodular goiter had no TSH inactivating power at all. 
It appears that in the toxic phase of Graves’ disease the thyroid gland is 
under increased stimulation by TSH and that in this process an increased 
amount of TSH is inactivated and excreted in the inactivated form in the 
urine, from whence it can be recovered by artificial reactivation. 

One would like to learn the precise nature of the reaction between TSH 
and its end-organ, the thyroid cell. Is it similar to that of the thyroid hor- 
mone on its end-organ cell? Some light is being thrown on this question 
by work now in progress in our laboratory by Graham and Rawson. It has 
been found by these workers that the inactivation and reactivation of TSH 
can be carried out entirely in the test tube, without any interposition of 
thyroid cells, by the use of mild oxidizing agents for inactivation and mild 
reducing agents for reactivation. This suggests that when TSH encounters 
thyroid tissue it becomes inactivated by an enzymic oxidation reaction. In- 
activation of the hormone seems to be an accompaniment of its stimulating 
action on its end-organ. 
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The next new approach to thyroid physiology which I should like to 
discuss with you is that which employs radioactive iodine as an indicator. 
As far as I am aware, the first paper on the use of tagged iodine as a means 
of studying thyroid function is that of Hertz, Roberts and Evans, 34 which 
appeared in 1938, a publication from the Thyroid Clinic of the Massachusetts 
General Hospital and the Physics Department of the Massachusetts Institute 
of Technology. The idea of such a method originated with Hertz after 
he had listened to President Carl T. Compton of the Massachusetts Institute 
of Technology speak at the Harvard Medical School on what aid physics can 
render to biology and medicine. Similar work was started shortly afterward 
by Hamilton and Soley 35 in San Francisco, and by Leblond so ’ 37 and his co- 
workers, in Paris and later in Rochester, New York. 

The principle involved is that the thyroid has a specific avidity for iodine, 
obviously because iodine is an indispensable ingredient of its hormone, and 
that, if iodine can be labeled, a new method of studying thyroid physiology 
is available. 

Tracer studies by means of tagged atoms are now being employed in a 
very wide range of physiologic and biologic problems. Usually the tagging 
is accomplished by making an atom temporarily radioactive by bombardment 
of a suitable target with neutron or deuteron beams. Another method of 
tagging is by using stable isotopes of the substances in question, such as 
deuterium or heavy water. The method of radioactive labeling has the 
great advantage over older chemical methods that the course of an atom, or 
molecule into which a radioactive atom has been incorporated, can be fol- 
lowed through the body in vivo and its disposition in tissues, or even cells, 
can be determined after excision with far greater precision than any chemi- 
cal method could achieve. Hamilton, Soley and Eichorn, 88 for example, 
allowed slices of thyroid which had collected radioactive iodine to take their 
own photomicrographs. Examination of such pictures betrayed the- exact • 
location of iodine in the tissue even down to the cytologic level. 

In their earlier work, Hertz and Roberts 34 used a short-lived (26 minute 
half period) isotope of iodine, derived from a radium-beryllium source. 
With this material, experiments of short duration only could be accom- 
plished, and only animals studied, because excision of tissue was necessary for 
detection of iodine distribution. Much was learned, however, even thus and 
very soon other isotopes of iodine with half periods of 12.5 hours, eight days 
and 13 days became available. These were produced by bombardment with 
the beam from the cyclotron. 

The original purpose of the animal studies was to discover the laws 
governing the collection of iodine by normal and hyperplastic thyroid glands 
and to establish the normal and pathologic behavior of the thyroid toward 
iodine under various circumstances. There was the hope, too, that such 
studies might yield information which would later permit the use of radio- 
active iodine for therapeutic purposes. This hope has now been realized. 

In experiments on rabbits receiving iodine intravenously, it was found 
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that the percentage -collection from any given dose reached a maximum within 
ten minutes, and that this was not exceeded for periods of collection as long 
as several days. The normal thyroid was found to collect up to 80 times 
the quantity to be expected from uniform diffusion into the general tissues 
of the body. Tn thyroids made hyperplastic by giving the animal TSH, 
cyanates or placing it on a diet high in cabbage, it was found that the relative 
concentration of iodine in the gland might reach several hundredfold. An- 
other finding of interest was that the percentage uptake of iodine by the 
thyroid increases as the size of the dose decreases. Relatively more of a 
small dose is collected than of a large one; but, if the smaller dose is adequate, 
the total amount collected from it will be the same as that collected from 
larger doses. There appears to be a ceiling for iodine collection by the 
thyroid gland. Thus the thyroid very rapidly takes up iodine from even 
very small doses to the point of saturation and after that lets it pass on to the 
organism as a whole. The effect of a previous dose of ordinary iodine on 
the subsequent collection of a labeled one of standard size was found to be 
a reduction which was related to the size of the pretreatment dose. That is to 
say, if the gland had previously been well filled with iodine, its collection of a 
subsequent labeled dose was consequently diminished. This is the result 
which would be expected from what had previously been learned of the 
thyroid’s iodine-collecting behavior. This information was secured by the 
method of multiple labeling, that is to say, using isotopes of different half 
lives which could be distinguished one from another in the body. This 
principle of multiple labeling, incidentally, affords an important new approach 
to thyroid and other physiology. 

In further extension of their work, Hertz and Roberts compared the 
effect of TSH administration in rabbits upon uptake of radioactive iodine, 
thyroid cell height, relative size of the thyroid and basal metabolic rate. It 
was found that cell height, relative thyroid size and basal metabolic rate vary 
essentially in parallel under the influence of TSH. The collection of radio- 
active iodine, given in a standard dose, follows these factors up to the point 
at which the ceiling for such collection is reached. Beyond that it cannot 
increase. 

The effect of pretreatment with iodine causes the final values for all 
factors reached after TSH to be lower than if no such pretreatment with 
iodine had been given. Hertz and Roberts concluded that the effect of giv- 
ing TSH is initial stimulation of the thyroid cells to collect iodine followed 
by involution (colloid storage in the follicles), if iodine treatment is given. 
However, if one continues TSH administration without iodine, exhaustion 
of the thyroid ultimately takes place, that is to say, loss of its capacity to col- 
lect iodine. 

When sufficiently active preparations were available, Hertz and 
Roberts 10 ’ 11 extended their studies to human beings. By means of Geiger 
counters placed over the thyroid it was possible to follow the deposition of 
labeled iodine in the gland and its subsequent departure. Blood levels of 
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tracer iodine and its elimination in the urine were also followed. In the 
case of 22 thyrotoxic patients, whose goiters were removed by the surgeon, it 
was possible, with the collaboration of Salter, to determine the chemical 
distribution of labeled iodine as between thyroxine-1 ike .and non-thyroxine- 
like fraction of the total organic iodine content. 

As in the case of animals, it was found that the hyperplastic thyroid (in 
this case that of Graves’ disease) collects more iodine than the gland of the 
healthy person. Also, as in animals, the relative uptake is largest at low 
dosage levels. The hyperplastic thyroid in the thyrotoxic phase of Graves’ 
disease may collect initially 80 per cent or more of a dose of 2 mg. The 
rapidity of collection of iodine by the thyroids of either man or animal is 
such as to support the view that the time required is merely that taken by the 
iodine to reach the thyroid. Having been collected, radioactive iodine is 
observed to disappear slowly, in the case of the hyperplastic gland more 
rapidly than in the case of the normal one. Analysis of the thyroid after 
operation showed that the radioactive iodine was increasingly in the form of 
the thyroxine-like fraction the longer the time between administration and 
analysis. No chemical analyses could be made on normal human thyroids, 
because we have not yet felt justified in removing them. Total thyroidec- 
tomy for heart disease might afford an opportunity, but that procedure has 
largely fallen into disuse. 

We may perhaps summarize the tracer studies by saying that in both man 
and animal iodine is taken up by the thyroid to its saturation point as fast as 
it reaches the gland. The ceiling is greater in the case of hyperplastic than 
in normal glands. In the thyroid the iodine is used, probably, partly to 
convert the tyrosine of thyroid protein into diiodotyrosine, and partly to 
convert diiodothyronine into thyroxine. The actual disposition will de- 
pend on the preexisting state of iodination of the amino-acids already in the 
gland. When more iodine is supplied to the thyroid than it can utilize, it is 
allowed to pass by in the blood stream and in due course is excreted. There 
is no evidence of a storage depot of importance for iodine in the body other 
than the thyroid. 

The release of iodine from the thyroid, other than that which merely 
passes through it having been refused collection, must be in whatever form 
the thyroid hormone is delivered to the blood. I have previously indicated 
that the evidence points to this being somewhere between the amino-acid and 
protein levels. 

When, in Graves’ disease as in animal experiments, a dose of ordinary 
iodine was given previous to the labeled, the collection of the latter was con- 
sequently decreased. This is perhaps what would be expected. 

The iodine requirement of hyperplastic glands is undoubtedly greater 
than of normal glands because they are making, or trying to make, more of 
the iodine-containing hormone. In the uniodinized case of Graves’ disease 
the thyroid is poor both in total quantity of stored protein and also in the 
degree of iodination of its protein. The work of Hertz, Roberts and 
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Salter 40 shows that such a gland cannot become saturated with iodine by 
accumulating small amounts, but tends rather to make it into hormone and 
release it. 

Let us now consider the pituitary-thyroid axis from the point of view 
of agents or influences which may affect it (figure 1 ) . TH and TSH are in- 
herent parts of the axis itself. Iodine is a necessary ingredient of the hor- 
mone, and supplying it when it is deficient is bound to have important reper- 
cussions. Of other agents I wish to discuss briefly cyanides, cyanates, and 
sulfa compounds, and of influences, the influence of disease. 

It has been known for some years, chiefly as a result of the work of 
Hunt, 42 Chesney 43 and his collaborators, and Marine 44 and his, that cyanides 
alter thyroid function, in fact, that they may produce goiter and at the same 
time cause hypothyroidism. 

A little over a year ago, a patient 45 appeared in our clinic who had been 
taking potassium thiocyanate for about a year as treatment for essential 
hypertension. Recently he had rapidly developed a goiter, which on physical 
examination proved to be so hard as to suggest malignancy. At the same 
time he began to complain of symptoms quite characteristic of hypothyroid- 
ism, and still further to confuse the picture, we observed that he had slight 
exophthalmos. We succeeded in obtaining a biopsy of the thyroid, and it 
turned out to be wildly hyperplastic. The thought at once was that the 
cyanate had caused this paradoxical picture, namely, hyperplastic goiter with 
hypothyroidism, and it was decided, therefore, to note the effect of omitting 
it.. Upon omission, the goiter rapidly disappeared and the basal metabolic 
rate rose from minus 18 to plus 5, the blood protein-bound iodine from 2.1 to 
5.0 gammas. A similar case Avas presently reported by Kobacker, 40 and we 
Avere told of a third by Blumgart. 

Evidently cyanides, and seemingly cyanates, or sulphocyanates as Avell, 
may cause a situation in which the thyroid is tliAvarted in its attempt to supply 
its end-organs adequately with its hormone. Two possibilities emerge: 
first, that the end-organs’ responsiveness is depressed by the agent Avith the 
result that the thyroid undergoes hyperplasia and pours out an excess of 
its hormone; and second, that the agent acts upon the thyroid itself and in 
some way prevents the completion of hormone manufacture. That cyanides 
suppress tissue oxidation lends weight to the end-organ theory, but the Aveight 
of more recent evidence favors the atcav that the action is on the factory 
which turns out the hormone. Lerman, for example, gaA r e to a patient Avith 
myxedema avIio Avas being maintained in a steady state at BMR minus 10 
to minus 15 by a daily ration of thyroid gr. U /2 gr., 15 a day of potassium 
sulphocyanate for six Aveeks, in the meamvhile thyroid being continued as 
before. No fall in basal metabolic rate occurred, Avhicli indicated that 
potassium sulphocyanate does not oppose the action of thyroid hormone upon 
its end-organ. Cyanate goiter patients, on the other hand, taken off the 
drug, sIioav a drop in basal metabolic rate Avhen it is resumed. Also blood 
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iodine falls even ahead of basal metabolic rate. The inference is that the 
action is upon their thyroids. The myxedema patient having no thyroid 
capable of function failed to respond. 

It is to be noted further that iodine will prevent cyanide goiter, and as it 
has been known since the early work of Marine that iodine want will cause 
thyroid hyperplasia, the effect of cyanide might be interpreted as being 
to raise the thyroid’s iodine requirement, or, if you prefer, to lower the point 
at which iodine want becomes manifest in cytological and functional expres- 
sion. 

Marine has claimed that the thyroid made hyperplastic from any cause 
may be made to involute by giving an excess of iodine, but quite recently 
it has been shown by the MacKenzies, 47 ’ 4S in Baltimore, and Astwood , 49 ’ 50 
in Boston, that the sulphonamide drugs will cause a type of hyperplastic 
goiter accompanied by hypothyroidism, preventable by giving thyroid, but 
not preventable by giving iodine. Astwood has found that feeding rats on 
a large series of compounds containing the thiourea nucleus and also certain 
aniline derivatives will do the same. The use of such substances, together 
with that of cyanides and cyanates, constitutes, I feel certain, an important 
new approach to thyroid physiology. 

If we liken the elaboration of thyroid hormone by the thyroid to that of 
“flivvers” in the assembly line at River Rouge, then it appears that these 
various agents, like cyanides, cyanates, sulfa drugs,, thioureas, and so forth, 
impinge at various points to throw the line out of gear and frustrate the com- 
pletion of a perfect hormone. Because the effects of cyanides and cyanates 
are preventable by iodine, whereas those of sulfa drugs and so forth are not, 
it is to be presumed that they block the assembly line at different points. 

Finally the study of naturally occurring disease is a fruitful approach to 
thyroid physiology. I have recently discussed the nature of Graves’ disease 
with the Vanderbilt Chapter of Alpha Omega Alpha . 51 The chief point I 
' should like to make about it at present is that here is another influence which 
impinges on the pituitary-thyroid axis to upset it, or force it into a new and ' 
pathological type of equilibrium. 

What the morbid influence is which causes Graves’ disease, no one knows 
with certainty. At present it seems likely that nervous impulses which strike 
it via the hypothalamus-pituitary route are important causative factors. The 
consideration of immediate interest is that the thyroid becomes hyperplastic 
and presumably turns out an excess of thyroid hormone, so much so in fact 
that it becomes drained of its reserve supply of hormone stored in its follicles 
as iodothyroglobulin. Some writers have claimed that the situation is one 
of thyroid failure, but the only sense in which the thyroid fails, so far as I 
can see, is that it fails to get iodine enough to iodinate all the hormone it 
would like to make under the influence of morbid stimulation. 

When iodine is given in. Graves’ disease, as you all well know, some very 
dramatic events take place. The hyperthyroidism rapidly declines and the 
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thyroid undergoes involution. If the hyperplastic thyroid of Graves’ disease 
were like that of cyanate goiter, one would expect, under the influence of 
iodine, that more .hormone would be produced and the basal metabolic rate 
would increase. But such is not the case. Seemingly in Graves’ disease the 
action of iodine is complex. Iodination of thyroid protein is undoubtedly 
accelerated, but at the same time the high concentration of iodine in the blood 
throws the reaction in the direction of colloid storage in the follicles rather 
than delivery of more hormone to the blood. The gland fills up with well 
iodinated colloid, but, if administration of iodine is continued, finally the 
saturation point is reached and then at last an excess of hormone spills over 
into the blood stream. Iodine in a sense imposes, as do cyanide, cyanate or 
sulfa drugs, an impediment to the delivery of thyroid hormone, but at a 
quite different point. Instead of obstructing the assembly line, it may push 
the finished product into the warehouse instead of permitting free distribution 
to the body — economic or biologic. 

I shall now recapitulate and at the same time attempt a synthesis. 

We can imagine perhaps a remote ancestor emerging from the primordial 
ooze and discovering, rhetorically of course, that his protoplasm would 



Fig. 2. Galli-Mainini’s conception of the pituitary-thyroid axis. 

The anterior pituitary, AP, stimulates the thyroid, T, by means of its hormone, TSH. 
T then makes its hormone, TH, part of which decays in the act of stimulating tissue cells, TC. 
Another portion of TH remains in the blood stream and inhibits T directly, also AP. Thus 
the double regulation comes about. 


transform energy more rapidly if he iodinated some protein and used it as a 
respiratory catalyst. There being plenty of iodine in the sea water, this 
offered no great difficulty. The iodination of protein took place as a 
simple chemical reaction. The iodine was attached probably as diiodo- 
tyrosine or diiodothyronine. 
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After the passage of some aeons the vertebrate stage was reached and 
then more efficient systems were evolved. Enzymes — iodases — appeared and 
promoted more rapid transformations. A finishing off factory in which a 
high powered respiratory catalyst, thyroid hormone, could be fabricated 
from the lower iodinated forms was obtained by converting a digestive gland 
into an endocrine. This involved the loss of its duct. It became, in fact, 
ductless. The cells of this so-called thyroid gland learned to collect iodine 
from the blood stream with great avidity and rapidly, through the mediation 
of enzymes to incorporate it into the thyroglobulin molecule which could 
then be either stored in the follicles or split up and delivered to the blood 
stream. 

Regulatory devices came into being (figure 2). Probably they are but 
manifestations of mass action. A low concentration of thyroid hormone in 
the blood causes the reaction to go in the direction of increased production 
of hormone. When a certain blood level is reached the reaction goes in the 
other direction and hormone storage in the follicles occurs. Self-regulation 
thus emerges. The delivery of hormone to the blood is probably in the 
nature of a splitting down of thyroglobulin : the storage in follicle, of build- 
ing up — a reversible enzyme controlled reaction. 

But nature was not satisfied with such a simple regulation. A master 
endocrine was likewise evolved, which would receive stimuli from the 
nervous system and transmit them on Immorally to the endocrine 52 — a 
superior type of regulation became imposed upon the thyroid — and the 
pituitary-thyroid axis came into being. Of the evolution of the pituitary’s 
thyroid stimulating hormone, I suppose we know next to nothing. We 
don’t even know its chemical constitution beyond that it is a protein. How-' 
ever, we do know that it exists, and somewhat about how it works.. , 

As Rawson has shown, it impinges on the oxidative enzyme system of 
the thyroid cell, perhaps in the capacity of a co-enzyme, and in so doing oc- 
casions acceleration, not only of cellular oxidation, but of cellular secretory 
activity as well. Presumably the oxidative enzyme system of the thyroid 
cell, and its secretory system, are part and parcel of a single functional 
cellular organization. Under the impact of TSH the thyroid cells not only 
increase their function, but undergo such structural change as is demanded 
by this increased function. In the act of causing such stimulation, TSH 
becomes oxidized and physiologically inert, and is excreted in that form in 
the urine. But it can be reactivated by reducing agents, and its physiological 
activity restored. When the thyroid is rendered incapable of responding to 
TSH through disease, then TSH appears in its active form in the urine. 

Surfeiting the thyroid with, or depriving it of iodine produces results 
which throw light on its physiology. Iodine want, as Marine 03 showed 
years ago, causes hyperplasia for a time, but with gradual failure of hormone 
production and finally involution and exhaustion of the thyroid. It is a 
hyperplasia of frustration. Excess of iodine in the normal has little or 
no effect. The thyroid uses what it needs and lets the rest pass by. 
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In the thyrotoxicosis of Graves’ disease, however, iodine has a remark- 
able effect. Here again the thyroid is hyperplastic, but is putting out excess 
of hormone. The cause of this hyperactivity is unknown. It could be due 
to a morbid stimulation of the thyroid (as by an excess of TSH) or it 
could be the result of an abnormal sensitivity of the thyroid to normal 
stimulation. Still a third possibility is that the thyroid hormone’s end-organs 
have gone hay-wire and call for extra hormonic stimulation. I think the 
first of the three is the most probable. In any event, what happens when 
one gives iodine is obvious enough. The thyroid traps an unusually large 
amount of iodine, it stores thyroglobulin in its follicles and the basal metabolic 
rate and thyrotoxicosis decline. At the same time less TSH is inactivated 
and more excreted unchanged in the urine. Seemingly raising the concen- 
tration of iodine in the blood acts as a barrier to the discharge of hormone 
to the body, probably by reversing in some fashion the reversible reaction 
involved. After a time the barrier may be forced and thyrotoxicosis, in 
some measure, return. 

Why iodine in excess does not have a comparable effect on the normal 
gland, I do not know. The element of morbid stimulation is apparently 
necessary to the Graves’ type of response. 

The effects of cyanides, cyanates, sulfa compounds, and so forth, on the 
pituitary-thyroid axis, and the fact that all can be forestalled by thyroid, 
but not all by iodine, opens up a new and important approach to thyroid 
physiology. Presumably these agents interrupt the enzyme systems of the 
thyroid, some at one point, others at other points. The result in all, is that 
hormone output is blocked and the resulting hypothyroidism causes stimula- 
tion of the pituitary, which in turn causes hyperplasia of the thyroid. In 
any case thyroid, and in that of cyanates and cyanides, iodine, will prevent this 
pituitary stimulation. 

I am sure as I now close that you will have the feeling that our knowl- 
edge of thyroid physiology is very fragmentary. That is true, of course, 
but there are some beautiful leads to follow — for example, the rate of manu- 
facture of TSH by the pituitary, the manner in which the pituitary is stimu- 
lated to make it, the manner in which the pituitary is inhibited by thyroid 
hormone, and also whether iodine as such affects the pituitary or whether it 
is the diphenyl-ether-alanine nucleus which is important. The questions, 
moreover, of whether TSH has other end-organs than the thyroid epi- 
thelium, and how thyroid hormone acts on its end-organs, are likewise in- 
triguing. Finally, I venture to predict that more study of comparative 
endocrinology or even of paleoendocrinology will be productive. I hope that 
some of you will tackle some of these problems. 
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RADIO-PHOSPHORUS— AN AGENT FOR THE SATIS- 
FACTORY TREATMENT OF POLYCYTHEMIA 
AND ITS ASSOCIATED MANIFESTATIONS; A 
REPORT OF A CASE OF POLYCYTHEMIA SEC- 
ONDARY POSSIBLY TO THE B ANTI’S SYNDROME * 


By Lowell A. Erf, M.D., and Harold W. Jones, M.D., F.A.C.P., 

Philadelphia, Pennsylvania 


Polycythemia is a disease of unknown etiology characterized by a 
chronic course and a marked increase in total blood volume over the normal, 
with an absolute increase in the total number of red blood cells (and often 
of white blood cells and of platelets). 

In a previous paper 1 evidence was presented that marked clinical and 
hematological improvement occurred in six cases of polycythemia, following 
administration of radio-phosphorus (p 82 ). Those six patients have been 
maintained in essentially complete clinical and hematological remissions for 
nearly two years. 2 Four of the six patients have required no radio-phos- 
phorus additional to that described in the previous paper, whereas one f has 
had one intravenous injection and another has had two courses of three in- 
jections each of radio-phosphorus. With the above evidence, plus the evi- 
dence presented in this paper which describes the treatment of an additional 
1 1 cases of polycythemia, it would appear that radio-phosphorus is probably 
the most conveniently administered and the most satisfactory therapeutic 
agent known at the present time for the treatment of polycythemia. 
Others 3 ’ 4 have expressed somewhat similar opinions. 


Materials and Technics 


All of the radio-active phosphorus t solutions were injected intravenously. 
1 he variations in dosages were due to the inability to obtain radio-phosphorus 
at regular or specified intervals of time because of conditions beyond our 
control, and do not represent a planned regime. The majority of the total 
dosages varied between 7 and 1 1 millicuries. As was pointed out in the first 
paper, 1 since the average life span of the human red cell is approximately 
60 to 100 days, the first significant hematological responses occurred about 
60 to 100 days after the first injection of radio-phosphorus. It is interesting 
to note that Head -1 observed three remissions in a typical case of poly- 


* Received for publication September 3, 1942. 

ConcSions° Ue ^ ardeza Foundation for Study of Diseases of the Blood and Allied 

t This patient, whose disease of polycythemia was well controlled with radio-active 
phosphorus for three years, began losing weight in January 1943 and died five months later 
of hypernephroma with metastases (J. H. Lawrence, personal communication). 

John HL°' P 10SP10rUS W3S produced by the Berkeley cyclotron and was forwarded by Dr 
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Table I 


Treatment of Polycythemia with Radio-Active Phosphorus 


Patient Date of 
Admission 


Chief Complaints 
and thair Duration 


L E.BrO. 11-20-54 Pain in upper left. good. -4 mo. 

Fomale Generalized exxematoid, itch- 

Ago 5fl ing rash- Acne Uriticgto Poly- 

Pngllsh eythemio-2 yrs. 

Schoolteacher Vomiting -2 yrs. 

99 lbs. Dandruff -2 yrs. 

Weoknoss A fatigue *2 yrs. 
Staggering- I yr. 

.Intense heddachos-2 yrs. 
Insomnia - 2 yrs. 

Arthritis ? - lyr. 

3-3-39 Same as above -P/us: 

Pain-(boring in noture) In 
hands and feet. 

Arthritis worse ? 

Some os above. 


Treatment 'Response 
before Adoring admix 

Solves Xultro-violet 
irrodiotion. 
Sedatives 
X-radiation-unsatis- 
factory 

Phenylhydrozinc 
therapy starred 


Phenylhydrarinc- 
poor response 
Venesection 


11-19-41 


12-4- -41 


Phcnythydranne- 
fair response 
Venesection 
Fowler‘5 solution 

Soma plus* Lumbar pom bilaterally 
Bleeding from kidneys 
Bleeds easily when she cuts herself 
Cramps In fingers and toes 


Phifsi cal Fin dings 
an Admissions 

Thin, emaciated, 
florid individual 
Generalised moculo- 
papular eruption 
Noticeable plexis of 
enlorged veins on 
orms and legs 
Spleen-6cm. below 
costol margin 
Liver-3cm. 

Polms of honds red 
Some os above -Plus : 
Spleen extended 
interiorly tor 10cm. 

Some osobovc 


* Xab. findings ' 
on Admission* 

11118551 




vK S?0'«; 

OlQ 

& 3 < 

N ^ N 


Some -plus : 
Spleen reached 
ihac crest 
Wf-IIO lbs. 


* Q o ^ _ 

J O VJO boo 
°* If) ry m '*■* 'O ^ 


2 SGcg. r- 
Female 
Age 62 

Scandinavian 
Dressmaker 
126 lbs. 


23-38 Dizx Inaso- 6 yrs. 

Prccordiol pain-lyr 
Poin In "left side"- lyr. 
Shaking movements of honds V 
feet-6yrs. 

Incontinent at times 
Arthritis ? Sleepineis 


Venesection 

Phenylhydrazine 

Started 


Thir\ poorly developed 
butflorid. Mucous 
membranes deeppurple.^ ^ ^ Q 
Spleen 3cm. Liver 2cm. h ^ ^ O 
Inguinal Xoxillary ' s N 
lymph nodes palpable. 

Palms of hands red 


12-10-40 • Same as above- Plus: 
Mental confusion 
Weakness 

10-12-41 Some as above-Pius : 
Headache 
Bloody diarrhea 
Pains in hands and feet 


Some -Plus: 

Fowler’s solution- 
poor response 
Phenylhydrorine- 
fair response 


® b 4 O 
5 5- ~ !"> c' 


Some- Plus: 
iplcen- B cm. 

_i ver - 4 e m. • ” 

:mocioted 

feinS of orms .£ legs o«oo 
markedly rominent^ *5 <o 


O' £ 


o 

x> 


3. S. Le G 3-20-43 
Female 
Age 60 
American 
Schoolteacher 
110 lbs. 


Weakness-progressive- lyr. 

Floridness- 20 yrs 
Fother l grandfather very 
florid. Father died follow- 
ing craniotomy for relief 
of "cerebral hemorrhage’ 


Phenylhyd ratine- Smoll.slender.very 
poor response; florid. Conjunctiva L 

oral membronai ** cq o, 
markedly congested. Pblms of 4 s K cj 
hands very red Prominent vein*. 
$pleen-2cm below left costol moryi'n 


«o 


* V, 
o’ h. 


«o 



4.M.MocC l-tO-43 
Mole 
Age 64 
American 
1 Bricklayer 
145 lbs. 


Gnawing pain in abdomen. None 

Dizziness -lyr. Floridness-20 yrs. 

Single episode of unconsciousness. 

I day before admission. Fothsr 1 grandfather 
apparently had polycythemia. Ptrernembers 
both as very florid X in later urs grandfather 
hod to be bled every 2mato maintain good health 


Thin, nervous.f lorid "o 

individual. 1 _ £ 

Pal ms of honds red. 

Veins prominent - oC 5 * £| c> ** 1 * . ^ 
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Table I ( Continued ) 


Date -Amt. cf radio- Fa cfma. after' Physical Findings 

active Phosph- initial treatment 
orous admin I.V. with Radio-active 
in millieurles Phosphorous. 


12-4-41 2.8 

12-10-41 2.6 

12-15-41 1.5 

7. 1 Total 

No other medication 


Advised not to eat eggs 

1*14*42 Ima Rash clearing * 
Spleen 5cm 

4-13*42 4 mo. Rash about gone 
Neither spleen nor 

6.6 Grand liver palpable 

Total 8-29*42 8 mo. No shin lesions or 


or red meat. 

8-24-42 1.5 


Laboratory 

Findings 


4 h 5 5; J gt* 

3 3 >- h ^ SU 
o o o a 14 vl 
■c; -q o s. a*i 

5* v n o .*• 

& a ^ 5 ^ £ 

Is: 


« h h 
o *i 


symptoms 
Neither spleen nor 
liver polpable 


10-13-42 10 mo. 
12-22-42 12 mo 
1-11-43 l3mo 


K V « U <s " s 


N ^ * 

^ n xt 
* * <0 
< H -d 5 

^ ^ *t» 
h- M K 


M «o 


4-22-43 16 mo. 



Comments 


No pom m upper left ^uod. 
No complaints 


Patient jubilant -first time she 
has felt well in 8 yrs. 

Coined strength £wt. (nowll6!bs) 
No rash or itch Prominence of 
Veins disappeared 
Worhing first time in 6 grt. 
Excellent appetite Age 64 


Feels better than in past 10 yrs 
Weight- 138 ibs 


5-20-43 !7mo. 


K tv * 


£ Works daily No complaints 
Weight 139 lbs. Age 65 


1 1- 1-41 

3.5 

12-9-41 

1 1-6-41 

2.0 


11-15-41 

.8 



6.3 Total 

2-7-42 

Patient advised not to 


eat red meat or eggs 

6-24-42 



8*12-42 

Z2-/-42 

1-9-43 

2.0 

1-9*43 

3-10-43 

1.2 

3*24-43 

4-7-43 

2.0 


4-14-43 

.8 

3-31-43 

4-21-43 

.4 

4-7-43 

5* 1-43 

1.6 

4-14-43 


8.0 Total 

4-21-43 
3- 1 -43 

6-8-43 

-5JSL 

17.3 Crond 
Total 

6-8-43 


I mo. 5pleen-2cm Tongue- w 
loss red. Lymph nodes 5 
not palpable. 

3mo. Mucous membranes 

normal color ** 

7mo. Neither spleen nor o 
liver palpable 05 
9 mo. Prominence of veins o 
hos disappeared. 
Patient was seen by a physician 
yumine. We estimate that she 
14 mo ^ 

16 mo Spleen- 3cm below 
costol margin. 


3* K 

■*> 

s * § « * 

X) V v O 


Pint time m 7 yaoro pationt 
feels like staying owoko 
after 8 P.M. 

Gastric hemorrhago thoughtto 
be due to ruptured varicies 


2 <o £ 
^ 

<3 *n 


K CO 
»y K 


17 mo. 


Spleen no longer 
palpable 


Feels fine No complaints 
Wt 146 lbs Age 66 GoodopRetite. 
elsetyhere, who gave her iron echinacea, and 
toot between Pond 10 gms of iron during Dec. 

N t> 

+ Complains of dizziness tadema 

o of ankles 500 cc blood withdrawn. 

500 cc of blood withdrawn 
SOOcc of blood withdrawn 
500ec of blood withdrawn 
500cc of blood withdrawn 
Feeling much bettor Wt. 14 4 lbs. 

No dizziness orodemo of ankles. 


V O V) th 

«d *o < ^ 

. o» V) 

‘ <3 oi 


*n *n 


* * 


19 mo 


m m <o 
«o lo tn 


i Works daily No comploirrts. 
Wt 144 Ibs Age 67 


3-20-43 

1.8 


3-22-A1 

1.5 

5-1-43 

3-24-43 

.4 


4-17-43 

3. 

5-22-43 

5-17-43 

1.6 

~5T* Total 



6-12-43 


2-1-43 

4.0 

4-7-43 

2-3-43 

1.5 


2-24-43 

2.3 


3-10-43 

1.5 

5-1-43 

4-7-43 

.6 


4-21-43 

.24 

6-5-43 

5- 1 -43 

l.l 

U.24 Total 



|lj mo. 

2 ma Spleen not polpable. 
Veins no longer prom- 
inent. 


3 mo. 


iy v 0 

r< ^ Less florid- Regained strength. 

* 

^ r- O cv qj £ Nearly normal complexion 
**-uj n <o d o o o^. No complaints Very happy about 
o* marked physical improvements 

SfJ5« # wt " I,bi 

Vj «o ^ *o Nor mol complexion 

Works daily without fatigue 


3 ma 


(X HJ T 

O* i© 

khQ 
«0 V> K 




Voracious appetite. Feels very 
well. No complaints. 


4mo. Spleen not palpable Lays bricks daily without complomt 

Veins no longer prom. Complexion normal Vft. 186 lbs. 

inent. 
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Table I ( Continued ) 


5. M.Muir 

Female 
A go 30 
American 
Housewife 
120 tbs. 


6. H. Meir. 
Male 
Ag® 56 
Hebrew 
Tailor 
14-7 tbs. 


6*19-40 Abdominal mass. I upper <yjad 
Dizziness, Head ache Stumbling 
All of 3-4 months duration. 


12*17*40 Diagnosed Multiple Sclerosis 
ana polycythemia 

10-5-42 Some os above; 


Pbenylhydfazine 
not tolerated 
Fowler's solution 


Sclera l conjunctive in- 
jected. Fmpcio'ted l JJh o 
florid Veins prominent »o 
Spleen 6 cm. Bl Pr. , 


Course of X-rodiatlon R given- 

Dcc. 19 40. April. 1941, Oct. 1941 

3amcos above : 


2-3-43 Weakness. Dizziness. Abdomi- 
nal poln. Indigestion. 

All of 5 yrs duration 


*n ^ a 

K 


0*K O 

-*v- rs ^ 




o k< 


Treguent venesection Thin.emocioted but 
Often os once o mo pole individual ^ 
during the year pre- Dork companioned v>, d 

ceeding admission. Prominont veins on 
Lost venesection arms and legs. 

2 days before odrn. 

Phenyl hydrazine 


♦ ° §^n« 

^ wo* 


7 R.Mou. 
Male 
Age 54 
German 
Janitor 
136 lbs 


6-23*41 Mass <JpaIn In upper left Quadrant 4 Courses of x-mdiotiew Thm.emociat«cl florid. 

preventing pt. from lying down for since 1937 Phenylhy- Prominent veins in o* <g ^ S 

bmo. Weakness l fatigue Loss c# drazlne previous year, arms 4 legs. Spleen ^ ^ r\< 

weight-30 lbs during previous yr. Fowlers solution reached iliac crcof 
Vomited large amounts of No satisfactory re- Inforct present 
blood in 1939 / ogoin Morchl94l, sponse to any of Spleen tendon 
Had not worked for 2yrs. because of those. Liver 3cm 

weakness I severe attacks of poin Tongue beefy 4 red 

in /.side" proboby dueto repeated splenic Infarcts. Palms of hands red. 


S3 


I 

JL 


6 A. Mus. 4-24*42 Gnawing pain in abdomen. Had received 
Mole Nausea I vomiting- 1 yr. 'Stomach ulcer 

Age 56 Weakness- 2 yrs. treatment * for 

Ukronian Wt. loss- 20(bs. in 1 yr. past year. 

Joni+or Headache - 2yrs. 

.121 lbs. Had not worked for nearly 

2yrj because of symptoms 


Thin.efnoclated. florid 
Prominent veins in cs ^ 
arms £ legs. N ‘ ^ n* 
Mucous membranes 
deep purple 
SpleenZliver- 3cm. 



9 J. Nag. 
Male 
Age 41 
American 
U.S. Navy 
122 lbs. 


4-13-42 "Weakness l heaviness*- Z yrs. X-radiotion and Thin.emoclated.florld ^ 

"Fullness inhcad"heodache*2yr. phenylhydrazine Prominent veins on *> ,rt ^ ^ x? ^ j? 

Attacks of poln 4n upper left both mdde patient arms l legs. v " ^ s M t <o 

quadrant- »yt. sick. Large indolent ulcer- £ 

Indolent ulcers of rt leg- 2 yrs. 3 cm 2? 

R.B.C. over 6 million- 2 yrs. Mucous membrones ^ 

Unable to work - 2yrs. deep purple 

Liver-2 cm. 


10. 1. Udell 7-6-42 
Male 
Age 60 
Hebrew 
Glossgrinder 

178 lbs. 


Weokness iheadache -6 yrs. X-rodlotTon Plethoric, we 1 1 nour- 
Burningfeet 4 painful toes-2yrs. Ultra-violet rodia- ished.ruddy. 

Unable to pick up small objects, -tion ta skin. Mucous membranes 

with fingers. Venesection. purplebue. 

Has not wo. t<ed for i ijrJ. Poor response Large toes red It 

very tender; 
Spleen 2cm. 




IL O.WeL 5-4-42 
Female 
Age 51 
Amen Negro 
Maid 
100 lbs. 


Weakness-Syrs. Fotigue-fiyrs. 
Heodache-3yrS. Painsinhonds 
2.feet-2yrs. Backache -2 yrs 
Insomnia -2yrs. 

Nervousness- fiyrs. 


X-rodiation- small onili Thin.emocioted 
Ultra-violet irrodiotion colored mold. 


of auto-transfused 
blood. 

Fowler’s solution 
Raor response 


Mucous membranes 
pJrplehue. 
Prominent veins in 
arms £ legs 
Spleen just palpable. 


& o « «o 


cythemia vera which occurred in each' instance, three months following ap- 
plication of radium. 

Of the 11 patients, six were white males (two Russian Hebrews),' four 
were white females, and one was a colored female. Each patient had had 
polycythemia from two to eight years or more before therapy with radio- 
active phosphorus was instituted. The course of polycythemia varies 
markedly. 5 All had received many types of therapy previous to radio-phos- 
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Table I ( Continued ) 


10-9-42 

3.65 

1-11*43 

3 mo. 


*0 «o O 

^ »n IrJ 

No complaints except 

10-26-42 

1.2 




for unsteady golt. 


4.85 Total 

3-18-43 

5 mo. 

Spleen not polpable 
Normol complexion 

S* 'o «0 

K **• 




5-6-43 

7 mo. 


9 »n 
« W ^ 


2-3-43 

1.0 

4-28-43 

2 mo. 

Spleen 3cm. below 


Wt 146 lbs. 

•*■-28-45 

■ 55 

T33" Total 


• 

left costal margin 

« w K 




6-9-43 

4 mo. 

Spleen 3 cm. below 


Wt 146 lbs 





left costal morgin 


T.B. Splenitis <?) 

10-2-41 

3.7 

11-12-41 

1 mo. 

Spleen 8 cm 


First time patient could lie 

10-9-41 

2.8 



No tenderness 

cn in 

k down in bed for 6 mo 

t0-(6-4f 

ii. 

7.5 Total 

12-12-41 

2 mo. 

Spleen 4cm. 


Patient started working. 

No other medication 



Prominence of veins 




Advised nottoeat eggs 
Or red meat* 


disappeared. 

12-25-41 Pt was feeling fine. No compioints. Wt. 157 lbs. Worked daily without discomfort. 
12-26-41 Pt. suddenly died elsewhere following large gastric hemorrhage. 
Post-mortem could not be obtained. 


4-15-42 1.3 

6-3-42 

2 mo. Gained 5 lbs. Neither Q 



> 5 ^ No'stomach trouble" Started to 

5- 2-42 7.3 



spleen nor liver palpable, s »;ii 



£*- work. Voracious appetite. 

5-25-42 2.4 

8-5-42 

Ui 

3 

P 

Gained 20 lbs. Tongue 


No complaints. Feels "wonderful" 
in Working hord 2 does not tire. 

II. 0 Total 



normal color. Promin ^ ^ 3 
nence of veins disappear- 


No other medication. 





£ Wt. 141 lbs. 

Advised not to eat red 



ed Normal Complexion, rs — n 

$ 

to 


meot or eggs. 

1-11-43 

7ma 

*o K 

«o 

5 


6-11-43 

14 mo. 

W 4- o 

°5 * 



Wt. |45 lbs. Has worked daily for 
lyf. without complaints. 


4-13-42 1.5 8-B-42 

4-17-42 2.6 

4-22-41 2.2 

8-8-42 4,5 

10.8 Total 

No other medication. 10-22-42 
Advised not to eat red 
meot oreggs. 1-16-43 


4mo. Leg ulcer completely _ 
healed. Neither spleen ^ c f, 
nor liver palpable. * 

Prominence of veins 
disappeared. Normal^ jo 
6mo. complexion. x> ^ 

o. 

9 mo. 


Pt.feels fine, but still complains 
of some weakness. Wt. 138 lbs. 

1 

n 

CJ Works daily but complains of weakness 


Works doily without complaints. 


3-3-45 

7 - 15-42 2.6 

7- 17-42 5.6 8-12-42 

8- 7-42 3.1 

11.3 Total 

No other medication. 9*23-42 
Advised not to eat red 
meat or eggs. 


II mo. ot o 

1 * > K 

Imo. Spleen not palpable ^ ^ q nj 
Poin 2 redness in toes Cf k ^ 4 
disappeared, 

2ma. Normol complexion a 3 
■° V> 


Feels that he is "completely cured* 

No compioints. no headaches 
£ S » Wt IBO lbs. 

No compioints. Moved to 
another city. 


5-4-42 9.3 

5-21-42 2.2 

5-21-42 

3whs. 

N 

S* o * 

«o 

N 

11-5 Total 

8-29-42 

4ma Neither spleen nor 


Pt. statesthat she feels better 

No other medication. 


liver polpoble. 

~ - 9 ® _ 

than in past 20 yrs. No headaches. 

Advised not toeat red 
meat or eggs. 

10-13-42 

Prominence of veins 
disappeared. 

6 mo.. 

10 **> ^ o o' 

n 
<o •£> 

Ui v 

^ Sleeps well. Voracious appetite. 

Wt. 128 lbs. 


45 


phorus, such as roentgen-radiation, ultra-violet irradiation to skin or to auto- 
transfused blood, Fowler’s solution, phenylhydrazine, venesection, etc., but 
none had bad satisfactory remissions following such treatments. None had 
been treated with lead compounds , 6 or spray roentgen therapy . 14 The symp- 
toms varied widely, from those cerebral or spinal in character such as 
lethargy, dizziness, staggering (multiple sclerosis syndrome), incontinence, 
etc., to those involving the gastrointestinal tract (symptoms of duodena] and 
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stomach ulcers and gastric bleeding), the vascular system (tender congested 
toes, thromboses, varicosities, prolonged bleeding tendencies), the cutaneous 
system (eczema, acne urticata polycythemic, indolent leg ulcers), the osseous 
system (arthritis), the urinary system (bloody urine) and the reticulo- 
endothelial system (splenic infarcts). Two of the patients (cases 3 and 4) 
presented evidence that polycythemia had probably existed in their families 
for the two preceding generations. Familial polycythemia is probably identi- 
cal with polycythemia vera. 7 

Ten of the 11 patients were thin and emaciated * with prominent enlarge- 
ment of the superficial veins of the arms and legs. All had marked .con- 
gestion of the mucous membranes, and the hands of each patient (one ex- 
ception) had decidedly red palms. With one exception secondary . poly- 
cythemia, such as sclerosis or syphilis of pulmonary vessels, bronchiectasis, 
tuberculous or syphilitic splenitis, congenital atresia of the aorta, chronic 
heart lesions, poisonings, etc., were ruled out by histories, by physical ex- 
aminations, and by hematological, roentgenological, serological- and cutaneous 
tests. Dameshek and Henstell 8 have shown that an iron-poor diet pro- 
longed remissions following venesections of patients with polycythemia. 
Iron-free diet as a treatment for polycythemia was first proposed by Erhlich. 9 
Reznikofif et al. 10 showed in both normal and polycythemic individuals and 
Cruz et al. 11 in dogs that the iron of old or discarded red cells is reutilized in 
the formation of new hemoglobin. Because of such information all of the 
patients were placed on a meat-and-egg-free diet after the first injection of 
radio-phosphorus.- 

The pipettes and counting chambers used on these cases were standardized 
by the United States Bureau of Standards. The hematological technics were 
those used universally. The blood volume studies were made by the use of 
1 per cent Congo red solutions. Wintrobe sedimentation tubes were used to 
determine the hematocrit levels. Sternal punctures were made by the 
technic described in 1937 12 ; and the sternal marrow findings of the 17. cases 
of polycythemia presented then were essentially the same as those of the 
seven patients (before treatment) presented in this paper. 

Results 

The clinical and hematological findings before and after treatment with 
radio-phosphorus of 11 cases of polycythemia are presented in table 1. 

In table 2 are listed the sternal bone marrow findings before (in eight 
cases) and after (in eight cases) treatment with radio-phosphorus. 

After treatments with radio-phosphorus the patients usually gained 
weight, developed unusually good appetites and had clinical and hematological 
remissions. The changes that occurred in associated conditions follow : 

* This feature was emphasized by F. Parkes-Weber . 33 
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Fig. 1. The reproduction (by permission of the authors — see reference 12) of a photo- 
graph of patient 1 published in 1939. The lesions, which were of eight years’ duration, were 
described as acne urticata polycythemic and were responsible for much itching, burning and 
scaling to the patient. 



Fig. 2. Photograph of same patient in 1942 after treatment with radio-phosphorus. 
Patient is now free of all cutaneous discomfort. 
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t 7 _ , piintncrranh of natient suffering from chronic dermatitis herpetiformis of six 
months’' duraSn before administration of radio-phosphorus. Patient complained of intense 
itching, burning and scaling. 



Fig. 4. Photograph of same patient 30 days after p«=. All symptoms had disappeared 
80 days after p 32 — no evidence of the former condition could be observed. 
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a. Skin Conditions. Figures 1 and 2 show the skin of the back of patient 
1 before and after therapy with radio-phosphorus. The skin lesions of this 
particular patient were described in minute detail and termed acne urticata 
polycythemic by Weidman and Klauder. 13 The lesions which had existed 
for eight continuous years were generalized and caused almost unbearable 
itching and burning. Scaling of skin and scalp (dandruff) was profuse. 
All of these symptoms disappeared completely after treatment with radio- 
phosphorus, and have not returned for over a year. 



Fig. 5. (Left) Photograph of ulcers of leg of patient 9 before radio-phosphorus therapy. 
These ulcers had been weeping for a period of over two years. No therapy had benefited 
the patient. _ ' 

Fig. 6. (Right) Photograph of the same leg shown in figure 5 three months after radio- 
active phosphorus had been administered. Lesions are scarred and no longer weeping. 

The improvement of the skin lesions may not have been a result of an 
improvement of the polycythemic syndrome since another patient, who did 
not have polycythemia but who had similar lesions (as to appearance, dis- 
tribution, symptoms and refractoriness to treatment) for a period of six 
months (diagnosed as chronic dermatitis herpetiformis by the Division of 
Dermatology, Jefferson Hospital) improved equally well following treat- 
ment with radio-phosphorus. Within one week after administration of 2 
Me. of p 32 the intense itching had disappeared. Figure 3 shows the lesions 
before, and figure 4 shows the lesions four weeks after injections of p 82 . 
Within less than 80 days the lesions had completely disappeared.. 
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We have had two patients with Hodgkin’s disease suffering from in- 
tolerable generalized itching of the skin who derived complete relief following 
therapy with p” The radio-phosphorus probably did not alter the cours 

of the Hodgkin’s disease. 



Fig. 7. Case 6. Focal areas of calcification of the spleen. 


Patient 9 had had chronically weeping indolent leg ulcers for ovei two 
years with every type of therapy failing until radio-phosphorus was admin- 
istered. The weeping ceased and within two months after p - administra- 
tion the ulcer healed, leaving a pigmented scar (figures 5 and 6). A year 
later the scar had become softer and continued to remain asymptomatic. 

b. Mean Corpuscular Volume. The values of the mean corpuscular vo - 
ume of nine of the 11 cases were below normal, indicating that the red blood 
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cells of patients with polycythemia are smaller than normal. In eight of nine 
cases studied the red cells became larger after treatment with p 32 . Case 2 
had a relapse following the unauthorized ingestion of large doses of iron, and 
simultaneously the mean corpuscular volume decreased. As soon as a re- 
mission was reestablished, however, the mean corpuscular volume became 
nearly normal. 

c. Coagulation Time. The coagulation time of polycythemic blood is 
abnormally prolonged, and patients bleed readily following minor cuts. This 
symptom disappeared following therapy with p 32 . 

d. Gastric Hemorrhage. Four of the 10 cases had been informed else- 
where that they had gastric ulcers and three of the patients had had gastric 
hemorrhages before therapy with p 82 . Case 7 had had large exsanguinating 
gastric hemorrhages one and two years before treatment with p 32 . However, 
after the blood findings had returned to normal levels and the patient was 
asymptomatic following treatment with p 32 , a severe fatal gastric hemor- 
rhage occurred. Case 2 also had a gastric hemorrhage after p 32 had been 
started. This patient had a relapse after taking iron and was brought back 
into a state of remission following phlebotomy and additional treatment with 
p 32 , without the occurrence of gastric hemorrhages. For the third case (No. 
6) of gastric hemorrhage see addendum. 

e. Bone Marrow Findings ( see table 2 ).• The differential marrow find- 
ings in cases of polycythemia are rather similar to those of normal individuals. 
Strangely the percentage of the erythropoietic elements is often decreased 
in number. It is apparent, therefore, that in polycythemia greater quan- 
tities of marrow throughout the body become hyperactive. Since the mar- 
row findings (both the total nucleated count and differential) in pretreated 
cases of polycythemia are nearly within the limits of normal, it is logical that 
the findings would not be significantly altered following therapeutic doses 
of radio-phosphorus. 

Discussion 

The 1 1 patients reported here plus the six reported previously 1 have 
stated that the remissions following radio-phosphorus were satisfactory and 
that no other therapy had given equally satisfactory remissions. It must be 
brought out here that none of these patients had received spray roentgen 
therapy which according to many authors 14 ’ 15 ’ 16 gives excellent remissions 
in polycythemia. The mechanism of these two types of therapy may be 
similar. Radio-phosphorus concentrates in the bone marrow and con- 
tinuously bombards such tissues for days. 17 ’ 18 Both p 32 and roentgen radia- 
tion probably decrease red blood cell production by retarding mitosis of 
normoblasts in early prophase. 19 ' 20 (Radio-phosphorus is not a red blood 
cell lytic agent, as is phenylhydrazine, because neither jaundice nor increased 
excretion of urinary urobilinogen has been observed following administra- 
tion.) In both types of treatment (radio-phosphorus and spray roentgen 
radiation) the period of irradiation (by beta particles) is prolonged, which 



RADIO-PHOSPHORUS 


599 


may be the effective factor. We hope to be able to study these two types of 
therapy, including the measurement of iron intake and excretion in patients 
with polycythemia. 

Conclusions 

At the present time, in our experience, radio-phosphorus is the most con- 
venient and satisfactory therapeutic agent for the treatment of polycythemia 
and its associated manifestations. 


Addendum 

Patient H. M. (No. 6 on table 1) had had five severe gastric hemorrhages (hos- 
pitalized elsewhere) during the seven years preceding treatment with radio-active 
phosphorus. Because he was so fearful of gastric hemorrhages, he gave monthly 
a pint of blood to the Red Cross during the twelve months preceding his admission 
to Jefferson Hospital. During that same year he had had several attacks of syncope 
associated with a drop in blood pressure to as low as 70/40. When we first saw the 
patient we obtained the history of polycythemia (by letter from a hospital where he 
had previously been studied), and we felt that the marked hypochromia and micro- 
cytosis (hemoglobin 51 per cent, red blood count 6,500,000, and mean corpuscular 
volume 50) observed on admission were sequelae of the monthly blood donations. 
However, after months of weekly determinations of blood levels, no changes were 
noted and we gave the patient iron (adequate doses of ferrous sulfate) expecting 
that the hemoglobin and red blood cell levels would rise immediately, as occurred in 
case 2. During the period of the administration of iron, the patient developed two 
attacks of syncope (a week apart), and the systolic pressure fell into the 70’s. In 
addition, the administration of iron was not followed by a significant elevation in 
the red blood cell and hemoglobin levels. One of us (L. A. E.) began to suspect the 
patient had polycythemia, secondary to some other process, and sent the patient to 
the roentgen-ray department as a possible case of quiescent primary tuberculosis of 
the spleen (with possible tuberculous involvement of the adrenals). The roentgen-ray 
department reported large calcified areas in the spleen and indicated that the findings 
(see figure 7) were compatible with the diagnosis of primary tuberculosis of the 
spleen. 22 - 23 ’ 24 The patient was afebrile. The human tuberculin skin test was 
negative, but the bovine tuberculin skin test was strongly positive which again was 
compatible with the suspected diagnosis. 23 ’ 25 ’ 26 Greppi 27 and Fox 28 believe that 
active primary tuberculosis of the spleen is associated with anemia, the chronic form 
is associated with polycythemia. Wintrobe 20 states that “about 82 cases (tuberculous 
splenomegaly) have been reported” by 1942 and also points out that tuberculous 
processes in the spleens of patients with polycythemia (he has had two cases) are not 
uncommon. 

Gastric hemorrhages in primary tuberculosis of spleen are not unusual, 22 ’ 30 ’ 
si, 3j, 35 anc j b ecause Q f the positive bovine tuberculin test, the roentgenological find- 
ings, the persistently low hemoglobin and white blood cell levels, but high red blood 
cell levels, which were unaltered by iron therapy, the attacks of syncope and the 
patient’s intense fear of additional gastric hemorrhages, splenectomy was agreed 
upon. Upon opening the abdomen diffuse chronic adhesive peritonitis was strikingly 
evident, gall stones could be palpated, but the liver grossly revealed no cirrhosis and 
the spleen was firmly matted with dense adhesions to almost all of the structures 
located in the area of the upper left quadrant. The veins between the spleen and 
stomach were unusually large and abnormally abundant. The portal veins and 
splenic vein could not be thoroughly examined. During the operation 3,000 c.c. of 
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blood, 3,000 c.c. of saline and 80 grams of dried plasma restored in 250 c.c. of dis- 
tilled water were necessarily administered. The spleen weighed 1,020 grams and 

contained, in addition to others, two large (2 by 3 by 1 cm.) calcified plaques about 
the large veins at the hilum. Pieces of the spleen were emulsified and injected into 
guinea pigs; other pieces were dried. Several pieces from several sections of the 

spleen were fixed for microscopic examination. The patient died the third post- 

operative day (extensive pulmonary edema) and every effort to obtain an autopsy 
failed. 

The microscopic findings of the spleen were unusual in that the typical features 
of the Banti’s syndrome (fibrosis, marked hyperplasia of the reticular cell system, 
hyaline degeneration of the pulp, etc.) were observed but there was no pathological 
evidence of tuberculosis; and the typical findings of polycythemia (hypertrophy of 
pulp, marked congestion with red blood cells, hematopoiesis, etc.) were absent. 
Weber 33 states that the Banti’s syndrome may occasionally be associated with an 
erythrocyte count above normal (anemia splenica sine anemia) but does not present 
a case and we have not been able to find an authentic case reported in the literature. 
Weber speaks of “erythrocytosis secondary to blood stasis” (thrombosis of portal 
vein, splenic vein, etc.) but Oppenheimer 31 believes that the polycythemia in such 
cases is primary and the thromboses secondary. It would be difficult to conclude 
definitely from the pathological evidences found in the spleen, whether the spleen 
could be classified as one belonging to the Banti’s syndrome or as one of long standing 
polycythemia in which fibrosis and hypertrophy of the reticular cell system were the 
prominent features. The clinical and pathological evidence together would make one 
lean towards the diagnosis of the Banti’s syndrome. 

BIBLIOGRAPHY 

1. Erf, L. A., and Lawrence, J. H. : Clinical studies with the aid of radio-phosphorus. 

III. The absorption and distribution of radio-phosphorus in' the blood of, its excretion 
by, and its therapeutic effect on patients with polycythemia, Ann. Int. Med., 1941, 
xv, 276. 

2. Lawrence, J. H. : Personal communication. 

3. Fitz-Hugh, T., Jr., and Hodes, P. J. : Clinical experience with radio-phosphorus in the 

treatment of certain blood dyscrasias, Am. Jr. Med. Sci., 1942, cciv, 662. 

4. Low-Beer, B. V., Lawrence, J. H., and Stone, R. S. : The therapeutic use of artificially 

produced radioactive substances, Radiology, 1942, xxxix, 5 73. 

5. Rosenthal, N., and Bassen, F. A. : Course of polycythemia, Arch. Int. Med., 1938, lxii, 

903. 

6. Falconer, E. H. : Treatment of polycythemia vera with lead compounds, Am. Jr. Med. 

Sci., 1942, cciii, 857. 

7. a. Harrop, G. A., Jr., and Wintrobe, M. D. : Polycythemia in Handbook of hematology, 

1938, Paul B. Hoeber, Inc., New York, iv, 2366. 
b. Nadler, S. B., and Cohn, I.: Familial polycythemia, Am. Jr. Med. Sci., 1939, cxcviii, 
4L 

8. Dameshek, W., and Henstell, H. H. : The diagnosis of polycythemia (see appendix), 

Ann. Int., Med., 1940, xiii, 1360. 

9. Harrop, G. A., Jr.: Polycythemia, Medicine, 1928, vii, 291. 

10. Reznikoff, P. ( Toscani, V., and Fullarton, R. : Iron metabolism studies in normal 

subjects and polycythemic patients, Jr. Nutr., 1934, vii, 221. 

11. Cruz, W. O., Hahn, P. F., and Bale, W. F. : Hemoglobin radioactive iron liberated 

by erythrocyte destruction (acetylphenylhydrazine) promptly reutilized to form new 
hemoglobin, Am.- Jr. Physiol., 1942, cxxxv, 595. 

12. Vogel, P., Erf, L. A., and Rosenthal, N. : Hematological observations on bone mar- 

row obtained by sternal puncture, Am. Jr. Clin. Path.,. 1937, vii, 436-447 and 498-515. 



RADIO-PHOSPHORUS 


601 


13. Weidman, F. D., and Klauder, J. V. : Acne urticata polycythaemic, Arch. Dermat. and 

Syph., 1939, xxxix, 645. 

14. Hunter, F. T. : Spray x-ray therapy in polycythemia vera, New England Med. Jr., 1936, 

ccxiv, 1123. 

15. Reznikoff, P. : Polycythemia, Bull. New York Acad. Med., 1939, xv, 311. 

16. Pierson, J. W., and Smith, C. D.: Treatment of polycythemia vera by roentgen irradia- 

tion of the entire body, Am. Jr. Roent., 1940, xliii, 577. 

17. Erf, L. A., and Lawrence, J. H. : Phosphorus metabolism in neoplastic tissue, Proc. 

Soc. Exper. Biol, and Med., 1941, xlvi, 694. 

18. Erf, L. A. : Clinical studies with the aid of radio-phosphorus. The retention of radio- 

phosphorus by tissues of patients dead of leukemia, Am. Jr. Med. Sci., 1942, cciii, 529. 

19. Marshak, A.: Effect of x-rays on chromosomes in mitosis, Proc. Nat. Acad. Sci., 1937, 

xxiii, 362. 

20. Marshak, A. : Effects of x-rays and neutrons on mouse lymphoma chromosomes in 

different stages of the nuclear cycle, Radiology', 1942, xxxix, 621. 

21. Head, G. D. : Tuberculosis of spleen with polycythemia and splenomegaly improved by 

treatment with radium and benzene, Jr. Am. Med. Assoc., 1924, lxxxiii, 40. 

22. Bunch, G. : Primary tuberculosis of the spleen, with report of case simulating Banff's 

disease, South Med. Jr., 1931, xxiv, 764. 

23. Shands, H. R. : Chronic primary tuberculosis of the spleen ; x-ray diagnosis ; case reports, 

Am. Jr. Surg., 1933, xx, 707. 

24. Solomon, H. A., and Doran, W. T., Jr. : Primary tuberculosis of the spleen, N. Y. State 

Jr. Med., 1939, xxxix, 1288. 

25. Giffin, H. Z. : Tuberculosis of the spleen, Med. Clinics N. Am., 1919, iff, 765. 

26. Brown, J. W., Mason, J. L„ and Lucia, S. P. : Tuberculous splenomegaly: study of a 

case, Ann. Int. Med., 1942, xvii, 517. 

27. Greppi as quoted by Pether, G. C. : Tuberculosis of the spleen, Lancet, 1937, ii, 1423. 

28. Fox, H. : Silent, so-called primary tuberculosis of the spleen, Am. Jr. Clin. Path., 1939, 

ix, 549. 

29. Wintrobe, M. M. : Clinical hematology, 1942, Lea and Febiger, Philadelphia. 

30. Flandrin, P. : A new splenic lesion ; Gandy Gomna nodules with caseous tuberculous 

centers; a case, Sang, 1931, v, 271. 

31. Locquette as quoted by Hickling, R. A.: Tuberculous splenomegaly with miliary 

tuberculosis of the lungs, Quart. Jr. Med., 1938, vii, 263. 

32. Engelbreth-Holm, J. : A study of tuberculous splenomegaly and splenogenic con- 

trolling of the cell emission from the bone marrow, Am. Jr. Med. Sci., 1938, cxcv, 32. 

33. Parkes-Weber, F. : Polycythemia, erythrocytosis and erythremia, H. K. Lewis and Co., 

London, 1921 : also Epitome by same publisher, 1929. 

34. Oppenheimer, B. S.: Vascular occlusion in polycythemia vera, Trans. Assoc. Am. Phys., 

1929, xliv, 338. 

35. Balfour, D. S. : Splenectomy for repeated gastro-intestinal hemorrhage, Ann. Surg., 1917, 

lxv, 89. 



THE TREATMENT OF MENINGOCOCCUS CARRIERS 

WITH SULFADIAZINE * 


By F. S. Cheever, Lieutenant, Medical Corps, U.S.N.R., B. B. Breese, 
Lieutenant Commander, Medical Corps, U.S.N.R., and H. C. Upham, 
Ensign, Hospital Volunteer Specialist, U.S.N.R., 

Betliesda, Maryland f 

This paper deals with an investigation of the efficacy of sulfadiazine in 
clearing the nasopharynx of meningococci. Since the meningococcus car- 
rier .is generally considered to be the paramount factor in the spread of an 
epidemic of meningococcal meningitis, any therapeutic agent consistently suc- 
cessful in eliminating the specific organism from the posterior nasopharynx 
might well prove to be of considerable value in the prophylaxis of the disease. 
Various members of the sulfonamide group of drugs have given promising 
results. The original observations of Meehan and Merrilles 1 on the suc- 
cessful use of sulfapyridine have been confirmed by others 3 and extended 
to include sulfanilamide 4 and sulfathiazole as well. 6 For the present study 
sulfadiazine was the drug of choice because of its low toxicity and the ex- 
cellent therapeutic response obtained with it in the treatment of clinical cases. 
A control group of untreated carriers was included so that the specific action 
of the drug might be truly evaluated. 

Table I 


Results of Nasopharyngeal Cultures on a Sample of the Camp’s Population 


Total 

Type I 

Type II 

Type II Alpha , 

Untypable 
Meningococci 1 

Total Carriers 

Number 











Cultured 

Number 

% 

Number 

% 

Number 

% 

Number 

% 

Number 

% 

1004 

469 

46.7 

55 

5.5 

39 

3.9 

16 

1.6 

579 

57.7 


During the winter of 1942-1943 an outbreak of meningococcal infections 
occurred in a large naval construction training center. Cases of both men- 
ingitis and uncomplicated septicemia were observed; in over 90 per cent of 
these a Type I meningococcus proved to be the causative organism. The 
response to sulfadiazine therapy was gratifying in that the mortality rate re- 

* Presented at the Middle Atlantic States Regional Meeting of the American College 
of Physicians, Washington, D. C., April 24, 1943. 

From the Department of Epidemiology, Naval Medical School, National Naval Medical 
Center, Betliesda, Maryland. 

This article has been released for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the U. S. Navy. The opinions and views set forth in 
this article are those of the authors, and are not to be considered as reflecting the policies of 
the Navy Department. 

t With the technical assistance of V. R. Larsen, Pharmacist’s Mate Second Class, 
U.S.N.R., J. P. Heath, Pharmacist’s Mate Second Class, U.S.N.R., and S. Lavin, Phar- 
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mained in the neighborhood of 5 per cent. The clinical features of the epi- 
demic are to be reported elsewhere. 

A carrier rate determination on a representative sample of the camp’s 
population gave a total incidence of 57.6 per cent, with Type I nearly five 
times as prevalent as all other meningococci combined (table 1). 

The nasopharyngeal cultures were obtained by means of a straight swab 
and tongue depressor. If they could be brought to the laboratory within two 
hours the swabs were placed in individual tubes containing 0.5 c.c. of Muel- 
ler’s starch casein-hydrolysate medium B made up in fluid form without agar.* 
Swabs that had to stand overnight were placed in 0.5 c.c. of sterile horse 
blood in accordance with Mueller’s modification of his own method ' for 


Table II 

Treated Group: 


Type 

Initial: 0 Hours 

72 Hours j 

144 Hours 

No. of 
Cases 

% of Total 
Cases 

No. of 
Cases 

% of Total 
Cases 

No. of 
Cases 

% of Total 
Cases 

Type I 

140 

68.96 

0 

00.00 

0 

00.00 

Other Meningococci . . 

21 

10.35 

0 

00.00 

1 

00.49 

Total Carriers 

mm 

79.31 

0 

00.00 

1 

00.49 

Negative Cultures. . . . 

Kl 

20.69 

203 

100.00 

202 

99.51 

Total Cases 

203 

100.00 

203 

100.00 

203 

100.00 


Table III 

Untreated Group: 



Initial: 0 Hours 

72 Hours 

144 Hours 

! 

Type 

No. of 
Cases 

% of Total 
Cases 

No. of 
Cases 

% of Total 
Cases 

No. of 
Cases 

% of Total 
Cases 

Type I 

101 

54.30 

135 

72.58 


66.13 

Other Meningococci . . 

7 

3.76 

15 

8.06 

mm 

10.22 

Total Carriers 

108 

58.06 

150 

80.64 

142 

76.35 

Negative Cultures. . . . 

78 

41.94 

36 

19.36 

44 

23.65 

Total Cases 

186 

100.00 

186 

100.00 

186 

100.00 





preserving gonococcal cultures. The starch casein hydrolysate medium * 
was used for plating; the Petri dishes were then incubated for 16 hours in a 
candle jar containing a small amount of thoroughly moistened cotton to in- 
jure a properly humid atmosphere. After suspicious colonies had been 
isolated the organisms were typed by the tube agglutination method; those 
reacting with polyvalent serum alone were run through sugars before being 
classed as “untypable meningococci.” 

Men from a barrack known to have a high carrier rate were divided into 
two approximately equal groups. These individuals lived, worked and 

♦Each liter of this medium contains 50 mg. of para amino benzoic acid. 
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Table IV 

Treated Group: 



Initial: 0 Hours 

72 Hours 

144 Hours 

Type 

No. 

of 

Cases 

% of 
Total 
Cases 

No. 

of 

Cases 

% of 
Total ■ 
Cases 

No. 

of 

Cases 

•% of 
Total 
Cases 

Type I 

140 

68.96 

0 

00.00 

0 

00.00 

Type I becoming other types, or un- 
typable meningococci 

0 

00.00 

0 

00.00 

1 

00.49 

Tj'pe I becoming negative 

0 

00.00 

140 

68.96 

139 

68.47 

Total 

140 

68.96 

140 

68.96 

140 

68.96 

Meningococci other than Type I 

21 

10.35 

0 

00.00 

0 

00.00 

Meningococci other than Type I becom- 
ing Type I 

0 

00.00 

0 

00.00 

0 

00.00 

Meningococci other than Type I becom- 
ing negative 

0 

00.00 

21 

10.35 

21 

10.35 

Total 

21 

10.35 

21 

10.35 

21 

10.35 

Negative 

42 

20.69 

42 

20.69 

42 

20.69 

Negative becoming Type I 

0 

00.00 

0 

00.00 

0 

00.00 

Negative becoming meningococci other 
than Type I 

0 

00.00 

0 

00.00 

0 

00.00 

Total 

42 

20.69 

42 

20.69 

42 

20.69 

Grand Total 

203 

100.00 

203 

100.00 

203 

100.00 


Table V 

Untreated Group: 



Initial: 0 Hours 

72 Hours 

144 Hours 

Type 

No. 

of 

Cases 

%of 

Total 

Cases 

No. 

of 

Cases 

% of 
Total 
Cases 

No. 

of 

Cases 

%of 

Total 

Cases 


101 

54.30 

95 

51.08 

75 

40.32 

Type I becoming other types or untypable 

0 

00.00 

2 

1.07 

3 

1.61 


0 

00.00 

4 

2.15 

23 

12.37 






101 

54.30 

101 

54.30 

101 

54.30 









7 

3.76 

2 

1.07 

2 

1.07 

Meningococci other than Type I becom- 

0 

00.00 

1 

0.54 

1 

0.54. 

Meningococci other than Type I becom- 

0 

00.00 

4 

2.15 

4 

2.15 








Total 

7 

3.76 

7 

3.76 

7 

3.76 . 


78 

41.94 

28 

15.05 

17 

9.14 


0 

• 00.00 

39 

20.97 

47 

25.27 

Negative becoming meningococci other 
than Type I 

0 

00.00 

11 

5.92 

14 

7.53 

Total 

78 

41.94 

78 

41.94 

78 

41.94 








Grand Total 

186 

100.00 

186 

100.00 

186 

100.00 
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messed together, and, as far as could be ascertained, were equally exposed to 
other carriers in the camp. On the first day nasopharyngeal cultures were 
taken on all men; those in the first group were then given three grams of 
sulfadiazine in divided doses on the first day and similarly three grams on 
the second and two grams on the third day, each man thus receiving a total of 
eight grams over the course of 72 hours. The second group, serving as a 
control, was left untreated. On the fourth day both groups were recultured 
and urine specimens obtained from those men who had received the drug. 
No further medication was given, but on the seventh day another naso- 
pharyngeal culture was taken on each man. 


Treated Group: 


Table VI 


At 0 Hour: (Start of Experiment) 


Type I (A) 

Other Meningococci (B) j 

Negative (C) ] 

i 

Total 

No. of 
Cases 

% of Total 
Cases 

1 

No. of 
Cases 

% of Total 
Cases 

No. of 
Cases 

l 

% of Total j 
Cases 1 

i 

No. of 
Cases 

% of Total 

I Cases 

140 

68.96 

21 

10.35 

42 

: 


203 

! 100.00 

1 


At 72 Hours: 



Type I 

Other 

Meningococci 

Negative 

Total 


No. 

% 

No. 

% 

No. 

% 

No. 

% 

Type I (A) 

0 


0 

■ ll 

140 

68.96 

140 

68.96 

Other Meningococci (B) . . . 

0 

wixsm 

0 

BinS 

21 

10.35 

21 

10.35 

Negative (C) 

0 

■ 

0 

BQI 

42 

20.69 

42 

20.69 

Total 

o 

00.00 

0 

00.00 

203 

100.00 

203 

100.00 


At 144 Hours: 



Type I 

Other 

Meningococci 

Negative 

Total. 


No. 

% 

No. 

% 

No. 

% 

No. 

% 

Type I (A) 

0 


1 

00.49 

139 

68.47 

140 

68.96 

Other Meningococci (B) . . . 

0 

WTmm 

0 

00.00 

21 

10.35 

21 

10.35 

Negative (C) 

0 


0 

00.00 

42 

20.69 

42 

20.69 

Total 

0 

00.00 

1 

00.49 

202 

99.51 

203 

100.00 


No loss in sense of well being was noted in any of the men given sulfa- 
diazine; no rashes occurred; and microscopic examination of the urine ob- 
tained from each individual 12 hours after withdrawal of the drug showed 
no evidence of hematuria or crystalluria. Unfortunately, facilities for de- 
termining sulfadiazine blood levels were wanting. 

The results are given in tables 2, 3, 4, 5, 6, and 7 . 
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Table VII 

Untreated Group: 


At 0 Hours: (Start of Experiment) 


Type I (A) 

Other Meningococci (B) 

Negative (C) 

Total 

No. of 
Cases 

% of Total 
Cases 

No. of 
Cases 

% of Total 
Cases 

No. of- 
Cases 

% of Total 
Cases 

No. of 
Cases 

% of Total 
Cases 

101 

54.30 

7 

3.76 

78 

41.94 

186 

100.00 


At 72 Hours: 



Type I 

Other 

Meningococci 

Negative 

Total 


No. 

% 

No. 

% 

No. 

% 

No. 

% 

Type I (A).../ 

95 

mm 

2 

1.07 

4 

2.15 

101 

54.30 

Other Meningococci (B) . . . 

1 


2 

1.07 

4 

2.15 

7 

3.76 

Negative (C) 

39 

mm 

11 

5.92 

28 

15.06 

78 

41.94 

Total 

135 

72.58 

15 

8.06 

36 

19.36 

186 

100.00 


At 144 Hours: 



Type I 

Other 

Meningococci 

Negative 

Total 


No. 

% 

No. 

% 

No. 

% 

No. 

% 

Type I (A) 

75 

40.32 

3 

1.61 

23 

12.47 

101 

54.30 

Other Meningococci (B) . . . 

1 

0.54 

2 

1.07 

4 

2.15 

7 | 

3.76 

Negative (C) 

47 

25.27 

14 

7.54 

17 

9.13 

78 

41.94 

Total 

123 

66.13 

19 

10.22 

44 

23.75 

186 

100.00 


All of 161 carriers given 8 grams of sulfadiazine over a period of 72 
hours had become negative by the fourth day. After an additional three 
days during which they received no further treatment, 160 or 99.51 per cent 
remained negative. The one case which became positive showed a change 
in type (Type I to Type II alpha) suggesting that it was a new infection 
rather than a recrudescence of an old one. The control group receiving no 
treatment during the same period showed a statistically significant increase 
in the total carrier rate during the first 72 hours, and during the second 72 
hours a slight decrease which, however, was not statistically significant. The 
results may be summarized in table 8. 

Ninety men from the company receiving sulfadiazine were subjected to 
nasopharyngeal cultures on the nineteenth day after the drug had been with- 
drawn, and a carrier rate of 15.5 per cent was obtained. This process was 
repeated on the thirty-seventh day and in addition cultures were obtained 
from 134 men of the control company which had received no specific 
chemotherapy. During this period both groups had been carrying on their 
usual duties in camp and had continued to share the same barracks. Among 
the controls, meningococci were isolated from 81.3 per cent of the cases; 
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Table VIII 

Percentage of Total Cultures Positive 


Group 

Total 

Population 

0 Hours 

72 Hours 

144 Hours 

T reatgd 

203 

79.31 

00.00 

00.49 


186 

58.06 

80.64 

76.35 

Untreated j 


The Treated Group: 8 grams of sulfadiazine per man in the first 72 hours. 
The Untreated Group: No specific chemotherapy. 

Criterion of Significance: 3 times sigma. 


Table IX 

Results of Nasopharyngeal Cultures on a Sample of the Camp’s Population 
37 Days after the Close of the Experiment 


Group 

Day 

Number 

Type I 

Other 

Meningococci 

Total Carriers 

Standard 

Cultured 

Cultured 


1 






Number 

% 

Number 

% 

Number 

% 


Treated. . . 

37 

90 

18 

20.0 

0 

0.0 

18 

20.0 

4.1 

Untreated . 

37 

134 

93 

69.4 

| 

16 

11.9 

109 

81.3 

3.3 


Criterion of Significance: 3 times sigma. 


among the men previously treated, however, the carrier rate had risen to but 
20.0 per cent (table 9). Carriers successfully treated with sulfadiazine be- 
came reinfected relatively slowly after the withdrawal of the drug in spite of 
constant exposure to the specific organism. 

Discussion 

Sulfadiazine is apparently fully as effective as other members of the 
sulfonamide group in the treatment of meningococcus carriers. No positive 
cultures were obtained after a course of 8 grams administered over a period 
of 72 hours. Although there was no evidence of drug toxicity among the 
men treated, a smaller dose would be preferable if it were equally effective. 
That such may be the case is suggested by the observation that of 12 carriers 
given 4 grams of sulfadiazine in divided doses during 12 hours, all 12 yielded 
negative cultures 24 hours later. This question should be subjected to 
further investigation under controlled conditions. 

Some possible practical applications of these results are obvious. If the 
entire population of the camp was treated simultaneously most, if not all, of 
the carriers should become negative within 72 hours, and the further spread 
of the epidemic halted. Emphasis must be laid upon “simultaneous treat- 
ment since our limited experience leads us to believe that a fair proportion of 
former carriers cleared up by means of specific chemotherapy tends to be- 
come positive once more during the ensuing weeks if they are continually 
exposed to reinfection. 

Mass therapy in this manner might not always be practicable because of 
the amount of drug required and because of the minute but ever present 
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danger of drug reactions. Smaller groups of men about to leave the camp 
for duty elsewhere might well be subjected to such a course of chemotherapy 
for the twofold purpose of diminishing the chances of clinical cases occurring 
subsequent to their departure, and of insuring the prevention of the spread 
of the disease to fresh bodies of men by means of carriers. 

As shown in tables 5 and 7 , the carrier rate among untreated individuals 
varied considerably on three successive nasopharyngeal cultures taken 72 
hours apart. Only 94 (or 50.5 per cent) gave consistent results throughout, 
the others showing one or more changes in type, or from positive to negative, 
or vice versa. One individual showed a Type II alpha on the first examina- 
tion, a Type I on the second, and a Type II on the third. ' Although every 
effort was made to use standard methods of culture, isolation and typing 
throughout the three examinations, it is impossible to say that the variations 
noted were due entirely to true biological changes rather that to unavoidable 
differences in technic. Our experience bears out Branham’s view 8 that a 
more accurate picture of the carrier state is given by several examinations 
of the same sample as compared to a larger group cultured but once. 

/ Summary 

Sulfadiazine is effective in clearing th’e nasopharynx of meningococci 
since all of 161 meningococcus carriers receiving 8 grams of the drug over a 
period of 72 hours yielded negative cultures on the fourth day. No un- 
toward effects from the drug were noted, and men so treated reacquired latent 
infection but slowly, in spite of constant exposure to the -specific organism. 
Some possible practical applications of these facts are discussed. . 

The authors deem it a pleasure to acknowledge the aid and cooperation rendered them 
by Captain R. B. Team, (MC), U.S.N., Commander C. D. Roop, Ret., (MC), U.S.N., Lieu- 
tenant Commander M. H. Hymen, (MC), U.S.N.R., Lieutenant M. Taranto, (MC), 
U.S.N.R., and Lieutenant (j.g.) M. B. Franks, (MC), U.S.N. They are particularly 
indebted to Professor J. H. Mueller of the Harvard University Medical School, without whose 
advice and assistance it would have been difficult to complete this study. 
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HEPATIC DAMAGE ASSOCIATED WITH SULFON- 
AMIDE THERAPY IN INFANTS AND CHILDREN. 

I. MORPHOLOGIC PATHOLOGY * 

By Maud L. Menten, M.D., Ph.D., F.A.C.P., and Marie A. Andersch, 

Ph.D., Pittsburgh, Pennsylvania 


The introduction of the sulfonamides into chemotherapy undoubtedly 
has reduced appreciably the mortality rate of many infections. However, 
certain untoward effects were not unexpected because of the inherent toxicity 
of these drugs and because of individual idiosyncrasy. A number of clinical 
reports have appeared regarding the deleterious effects of the sulfonamides 
on the hematopoietic system and the urinary tract. Toxic effects on the 
liver, as indicated by the development of jaundice, have been of less frequent 
occurrence. Varying degrees of pathologic change have been found by us 
in the liver of several infants and children dying during the course of sulfon- 
amide therapy, although during life there was little evidence of jaundice. 
This paper deals with the liver pathologic lesions encountered. 

The first recorded case of hepatic damage associated with the sulfonamides 
was reported in 1937 by Hagerman and Blake 1 who in discussing febrile 
reactions with sulfanilamide therapy cite one instance of jaundice which 
cleared up on discontinuance of the drug. During the following two years 
seven other investigators 2| 3 ’ 4| 5 ’ 7> 8 listed 11 patients showing injurious 
effects on the liver from sulfonamides. Four of these patients died and in 
the only one in which necropsy was performed, Cline 0 found acute yellow 
atrophy. In 1941, Berger and Applebaum 0 observed early acute yellow 
atrophy following ingestion of 26.6 gm. of sulfanilamide. About the same 
time Tragerman and Goto 10 found both clinical and histologic evidence of 
liver and kidney damage in a patient in whom death had followed the ad- 
ministration over five days of 34 gm. of sulfanilamide for gonorrheal 
arthritis. Spring and -Bernstein 11 and Rothstein and Cohn 12 have recorded 
one and two cases respectively of toxic hepatitis following sulfathiazole. 
Hoyne and Larimore 13 have described cloudy swelling of the myocardium, 
liver and kidney in a patient who received this drug. Lederer and Rosen- 
blatt’s 14 recent observation of focal necrosis in the liver and other organs of 
four patients following sulfathiazole treatment ‘ indicates that widespread 
pathologic change may be associated with sulfonamide therapy. Their 
youngest patient was 15 years of age. There have been few reports of liver 
damage in children associated with the sulfonamides. Carey, 15 commenting 
on the use of sulfanilamide and related compounds in pediatric practice, says 
“a few cases of hepatitis and jaundice have been observed during chemo- 


* Received for publication June 29, 1942. 
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therapy in infants and children.” Greiner 30 has noted icterus, enlarged and 
tender liver, with tyrosin and leucin in the urine, following the administra- 
tion of sulfapyridine to two children. 

Various symptoms associated with sulfonamide therapy have been ob- 
served in this hospital. A decrease in the number of circulating leukocytes, 
reflected in a depression in maturation of the late myelogenous elements of 
the bone marrow, was most frequently encountered. A moderate number 
of children have shown hematuria and skin lesions, and occasionally jaundice 
has occurred. An increased incidence of hepatic lesions in children in whom 
sulfonamide therapy has been the one common factor has been observed 
by us in postmortem studies during the past three years. Sulfanilamide, 
sulfapyridine, sulfathiazole and sulfadiazine were included in the therapy. 
We believe that the pathologic changes in the liver are referable to the 
sulfonamide used. 

During the three years ending April 1, 1942, 299 necropsies were per- 
formed in Children’s Hospital and among this number 38 cases of definite 
liver disease were studied. These 38 cases were divided into three groups, 
depending on the severity of the pathologic changes. The first group in- 
cluded three patients in whom the outstanding lesion was a focal necrosis of 
the liver. Group II consisted of nine patients in whom definite central 
necrosis was the most prominent feature. The remaining 26 patients form- 
ing group III showed beginning central necrosis on a background of serous 
hepatitis and hepatic cellular dissociation. 

Group I. The three patients comprising group I will be discussed in- 
dividually. All the pathologic findings will be included, but only the hepatic 
lesions will be described in detail. Two patients received sulfapyridine and 
one received sulfathiazole. 

Case Reports 

Case 1. C. R., a five month old, white male, was admitted to the hospital on 
February 20, 1939 with fever and convulsions which occurred 12 hours before ad- 
mission and which had been preceded by a cold for two weeks.' Pneumococcic 
meningitis which had its origin in a right pneumococcic mastoiditis was present. 

Physical examination revealed an acutely ill child with a tense and bulging 
fontanelle. The pupils did not react to light and the right ear drum was dull and 
bulging. There was a mucopurulent nasal discharge. Moist rales were detectable 
through the entire chest, but there was no definite evidence of consolidation. Re- 
flexes were normal. Kernig’s sign and nuchal rigidity were absent. 

Urinalysis showed 1 + albumin with occasional granular casts and white blood 
cells. The hemoglobin was 8.5 gm., the red blood cells 3,000,000 and the white blood 
cells 24,000 with 62 per cent polymorphonuclear cells. Roentgenogram of the chest 
showed small shadows scattered throughout both lobes. Spinal fluid was under pres- 
sure and contained 12,000 cells per cu. mm., mostly polymorphonuclears, and pneumo- 
cocci, type 27. Sulfapyridine was given at three hour intervals for eight days to the 
amount of 17 gm. The temperature remained between 102° and 104° F. during the 
first week. On February 22, 1939 a bilateral myringotomy was performed. Spinal 
fluid on the eighth day contained 600 cells per cu mm. Sulfapyridine was discontinued 
for 24 hours and the temperature rose promptly to 106° F. Sulfapyridine was again 



HEPATIC DAMAGE WITH SULFONAMIDE THERAPY 


611 


started ; in the next three days 3.5 gm. were given and the temperature fell to 100° F. 
The spinal fluid became clear and contained only 45 polymorphonuclears per cu. mm. 
Sulfapyridine was again discontinued. The temperature rose to 106° F. The general 
condition became poor and, on March 6, 1939 deep jaundice appeared over the entire 
body. A whole blood transfusion of 75 c.c. was then given. The child had also 
received pitressin and magnesium sulfate .from time to time in an attempt to relieve 
the abdominal distention. On March 7, 1939 the patient died. 

The necropsy was performed five hours after death. The principal gross find- 
ings were a pneumococcic meningitis, bronchopneumonia, ascites, jaundice, hepato- 
megaly and left mastoiditis. The meninges were infiltrated with a thick purulent 
exudate which covered the base and lateral surfaces of the brain, which was soft and 
congested. The liver weighed 348 gm. and was of a brownish color, mottled with 
lighter areas which suggested focal necrosis. 

Microscopically, besides necrosis of the liver there were in the other organs 
focal areas of degeneration with partial loss of myocardium, interstitial pneumonia, 
acute and early chronic glomerulonephritis, acute splenitis and interacinar fibrosis of 
pancreas. 

Liver. The architectural pattern of the liver was maintained, but histology was 
interrupted because of necrosis of about 10 or 15 per cent of the liver cells. Through- 
out there was a serous hepatitis with cellular dissociation, and irregularly distributed 
central and focal necrosis. The picture varied in intensity in different parts of the 
liver. The serous hepatitis was characterized by shrinking of the liver cords with 
widened perisinusoidal (Disse) spaces. The cytoplasm was dense except where 
hydropic, fatty or granular degeneration had occurred. The Disse spaces contained 
a variable amount of pink granular material and an occasional red blood cell and 
were intersected by a loose reticular network of fine, wrinkled fibrils extending be- 
tween the Kupffer and hepatic cells. The endothelial cells were somewhat hyper- 
trophied in the vicinity of their nuclei. The sinusoids contained serum and blood 
cells and a moderate number of polymorphonuclear cells. Areas of beginning central 
necrosis showed fatty infiltration and fatty or granular degeneration progressing 
to necrosis and loss of cytoplasm. The majority of the nuclei took a fairly normal 
stain but a small percentage was pyknotic or had disappeared. There was an ex- 
tensive bile stasis and many of the canaliculi were ruptured. In addition there were 
small patches of focal necrosis, four to six liver cords in diameter, showing cells 
either shrunken and deeply stained, or undergoing dissolution and having a vacuolated 
necrotic appearance (figure 1). Karyolysis or complete loss of nuclei was the rule in 
such patches. Sometimes the necrotic cells remained as masses of granular debris 
surrounded by a wrinkled cell membrane. There were in these focal areas many 
polymorphonuclear cells which sometimes appeared actually to lie within the necrotic 
cells. Sudan IV staining showed globules of fat in cells throughout the lobule but 
greatest in number in the areas of degeneration. The necrotic areas were irregular in 
distribution, but were most frequently seen in the midzone of the lobule. In some 
parts of the liver there was a coalescence of the necrotic areas with a picture approxi- 
mating acute yellow atrophy. In the periportal septa the bile ducts frequently- con- 
tained a pink granular material and an occasional cell. There were few if any in- 
flammatory cells. The wall of the hepatic artery was somewhat thickened. The 
liver capsule was thin and fairly normal. 

Brain. There was an extensive purulent meningitis with edema and degenera- 
tion of subjacent cortex. Throughout the cortex, chromatolysis and vascular collaring 
were seen. 

Kidney. Most of the glomeruli were enlarged, but a few were contracted and 
contained a pinkish homogeneous material in some of the tufts. These small 
glomeruli, which frequently showed a thickened capsule, were found in cortical streaks 
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of early scar tissue associated with remnants of degenerating tubules. The vessels 
in these areas showed a thickened intima. The tubules and especially the proximal 
convoluted and ascending limb of loop of Henle showed compensatory hypertrophy. 
Many of the lumina contained pink granular material. There was a considerable loss 
in the number of collecting tubules and those remaining often contained eosinophilic 
granular casts. 



Fig. 1. Small area of early focal necrosis showing disintegration of hepatic cells and at 
lower left corner of section the uninvolved liver cells. X 700. . 

'Bone Marrow. The bone marrow showed a preponderance of early myeloid cells 
and a paucity of polymorphonuclears. 

Spleen. There was an acute splenitis with marked congestion and pigmentation. . 

Lung. The lung showed a patchy interstitial pneumonia, most marked around the 
bronchi in which there was a loss of lining epithelium in part or in whole. The 
intervening tissue was generally normal. The alveoli in the involved areas contained 
serum and a few macrophages filled with debris and pigment. The alveolar walls were 
thickened and contained mononuclear cells. Very few polymorphonuclears were seen 
in the alveoli or in their walls. No organisms were identified in Brown-Brenn 
preparations of lung or spleen. 
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Case 2. P. K. was a well developed, poorly nourished, acutely ill white male 
child, five months of age, admitted to the hospital on April 3, 1940 with meningitis. 
The anterior fontanelle was bulging and pulsating. The nasal alae were dilated and 
the throat was injected. There was a definite nuchal rigidity, reflexes were hyper- 
active, and the Kernig sign was 1 +. The extremities were rigid. There was a 
slight opisthotonos and a marked tenderness along the spinal column. Physical ex- 
amination of chest and abdomen was negative. During the child’s 39 days of hos- 
pitalization his red blood count remained about 3,000,000 per cu. mm., although 250 
c.c. of whole blood were transfused over this period. The white blood count varied 
from 8,600 to 24,500 per cu. mm. Differential count ranged between 74 per cent and 
90 per cent neutrophiles. The urinalysis showed a 1+ albumin with an occasional 
neutrophile. Roentgenogram of mastoid and chest were negative. Spinal fluid on 
admission showed 3,900 -celts per cu. mm., polymorphonuclears predominating, 3 + 
globulin and pneumococci, type 18. 

Sulfapyridine was given by mouth at three hour intervals to the amount of 7.5 gm. 
for the first four days and then discontinued for one and one-half days. Following 
this interlude, 36 gm. were given by mouth through the 17 days ending April 25, 1940. 
At that time only 19 white blood cells per cu. mm. were present in the spinal fluid, 
but the globulin was still 4 +. Culture and smears were negative. On April 19, 
1940 the sulfapyridine blood level was too low to be read, and on April 24 was 3.4 
mg. per cent. Another 8.5 gm. of sulfapyridine were administered between April 25 
and April 30. On the latter date the spinal fluid again contained pneumococci and 
the cell count began to rise gradually. The dosage was then increased, and 11 gm. 
were given in the four day period ending May 6 with no improvement. Cells in 
spinal fluid then reached 1135 per cu. mm. In the next two days, May 6 and 7, in 
addition to oral administration, 2 gm. of the sodium salt were slowly injected sub- 
cutaneously and again on May 9 another 2 gm. of the sodium salt were given sub- 
cutaneously, but the child failed to improve. On both May 6 and May 7 the sulfa- 
pyridine blood concentration was 3 mg. per cent. Oral administration was continued 
and in addition on May 11, 4 gm. of the sodium salt were given intravenously. The 
child died on May 12, 1940, on which day the spinal fluid cell count was 380 per cu. mm. 
Seventy-four gm. of sulfapyridine had been given between April 3 and May 12. 
Sulfapyridine blood determinations showed, with the oral administration of sulfa- 
pyridine, the highest level was 3.4 mg. per 100 c.c. The level rose to 6.5 mg. after 
the intravenous administration of sodium sulfapyridine. 

The autopsy was performed two hours after death. The chief findings were 
purulent meningitis and bronchopneumonia. The meninges showed a purulent exudate 
which was most marked in the frontoparietal regions and along the sagittal sulcus 
where the meninges were markedly thickened. In the exudate in many of the sulci 
were small isolated pockets of pus which were being walled by fibrosis. The mastoids 
and sectioned brain grossly appeared negative. 

The liver weighed 292 gm., was slightly enlarged, congested and showed the 
yellow mottling of central ^necrosis on a dark red background. 

Microscopically, besides the central necrosis, there were acute hepatitis, broncho- 
pneumonia, and acute splenitis. Brain and liver showed the most interesting lesions. 

Brain. In addition to a widespread generalized fibrosis of the meninges there 
were small abscesses situated in the cortical sulci where pus pockets, which had been 
snared off by fibrin, were being organized. In the cortex there was congestion with 
chromatolysis and enlarged Virchow-Robin spaces which were filled with many 
lymphocytes. 

Lung. The lung showed an acute bronchiolitis and peribronchiolitis with an en- 
circling patchy interstitial pneumonia. The alveolar walls were thickened because 
of capillary congestion; neutrophilic and round cell infiltration. Most of the bron- 
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chioles had lost their epithelium ; their walls and lumina were infiltrated with neutro- 
philes. Many Gram-positive diplococci were seen in Brown-Brenn. preparations. 

Liver. The liver throughout showed moderate serous hepatitis, cellular dis- 
sociation and congestion. The majority of the liver cords were shrunken, the cyto- 
plasm stained a deep pink and showed granular and fatty degeneration. The widened 
sinusoids contained a fair number of neutrophiles. Many small areas of beginning 
focal necrosis averaging four or five liver cords in diameter were seen, mostly in the 
midzone of the lobule. The cells in the center of these areas were shrunken, necrotic 
and without nuclei. The peripheral cells likewise were undergoing dissolution but the 
nuclei were pyknotic. Polymorphonuclear cells were beginning to collect at the edges 
of the foci. In other liver sections the necrotic areas occurred in groups of three 
or four cells and were much more diffusely distributed.. In some parts of the liver 
coalescent necrotic areas involved at least one-third to one-half of the lobule. 

Kidney. Kidneys were similar to those seen in case 1. , 

Spleen. The spleen showed extensive congestion, intra- and extracellular blood 
pigment, and very many neutrophiles. The malpighian corpuscles were reduced 
mainly to the germinal centers, which showed the large constituent mononuclear cells 
filled with such numbers of degenerating polymorphonuclears as to give the impres- 
sion of small abscesses. Scattered irregularly throughout the pulp were small necrotic 
areas, consisting of polymorphonuclears in varying stages of degeneration on a back- 
ground of large degenerating monocytic cells. We do not believe these areas are 
comparable to the focal necrosis seen in the liver. 

Case 3. The patient, R. S., was a well developed, somewhat emaciated, eight 
and one-half month old, white male child, acutely ill, semiconscious and cyanotic. He 
was admitted on January 12, 1941 with a history of fever for 24 hours, cough of two 
weeks’ duration and pneumonia six months previously. The respirations Were rapid 
and there was a flaring of the alae nasi. The nose was full of thick mucus, the tonsils 
were enlarged, and the pharynx was reddened. There was no nuchal rigidity and the 
Kernig sign was positive. The mastoids were negative. Over the chest moist 
crackling rales were heard. Otherwise, the examination was negative except for 
muscular atonia. 

Soon after admission the child had convulsions. The temperature varied between 
102° and 106° F. During the 48 hours of hospitalization the child was given at four 
hour intervals by mouth a total of 8.5 gm. of sulfathiazole, with an initial dose of 
0.5 gm. 

On admission the hemoglobin was 10.5 gm., red blood cells 4,650,000, the white 
blood cells 59,800 with 50 per cent polymorphonuclears per cu. mm. 

The autopsy, performed one hour after death, showed grossly edema and con- 
gestion of the brain, and confluent bronchopneumonia of upper and lower right lobes. 

The liver weighed 307 gm. and was approximately normal in size. 

Microscopically, the outstanding pathologic changes were limited to the lungs, 
liver and spleen. 

Lung. In the left lung there was an early interstitial' pneumonia, bronchiolar in 
distribution, with thickening of the alveolar walls by infiltrating neutrophiles and 
mononuclear cells. The alveoli contained mononuclear cells and a few polymor- 
phonuclears. 

The right lung showed a confluent bronchopneumonic involvement. The alveolar 
walls were somewhat thickened with neutrophiles and mononuclear cells. The alveoli 
contained a pink staining material and great numbers of neutrophiles. In the less 
involved areas there was an infiltration of monocytes and neutrophiles in the alveolar 
wall. The epithelium of the bronchi was desquamated and their lumina contained 
large numbers of polymorphonuclears. The pleura was edematous. 
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Liver. The general architecture of the liver appeared intact. The cellular struc- 
ture seemed somewhat loose because of the moderate amount of serous hepatitis, 
the cellular dissociation, and scattered patches of deep reddish staining focal necrosis. 
The general cellular pathology was similar to that in case 1 except that there was more 
hypertrophy .of the Kupffer cells and an increased number of round dissociated cells 
in the liver cords. The sinusoids were somewhat narrow and contained a considerable 



Fig. 2 (A). Section of liver showing area of focal necrosis. X 110. 


amount of serous precipitate and occasional polymorphonuclears. The focal necrosis 
in this liver was the most pronounced of the three cases. The necrotic patches varied 
in size from a width of four or five to eight or ten liver cords (figures 2 A and 2 B). 
Their position in the lobule varied considerably and they frequently occurred at one 
edge of the central vein. The patches were distinguished by a dense eosinophilic 
staining and considerable shrinkage. Many of the cells were rounded and showed 
marked decrease in size with disintegration of cytoplasm and a wrinkled cell mem- 
brane. Polymorphonuclear cells were numerous in such areas and sometimes ap- 
peared to be within the necrotic cells. 
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Adrenal. In the adrenal the zona fasciculata and glomerulosa showed consider- 
able granular degeneration. No definite areas of focal necrosis were seen. 

Heart. The heart showed here and there fragmentation with loss of cross stria- 
tion and pyknotic nuclei, and irregularly distributed nests in which two or three of 
the heart cells were completely disintegrated. There were no eosinophiles present and 
no definite areas in which distinctive focal necrosis with neutrophilic infiltration was * 
seen. 



Fig. 2 (B). Showing cellular disintegration and extensive neutrophilic infiltration in the 

area of focal necrosis. X 700. 

Lung. There was a patchy bronchopneumonia in which occurred occasional areas 
of focal necrosis intersected by the more resistant tissues of the alveolar walls. 

Kidney. This kidney resembled the kidney in case 1 except that there was per- 
haps more tubular degeneration. 

Spleen. There was an acute splenitis and a marked thickening of the intimal 
lining of the capillaries. The malpighian corpuscles were represented mainly by 
small germinal centers. Small areas of focal necrosis composed of degenerating 
reticuloendothelial cells infiltrated with neutrophiles were scattered throughout. 



Table I 

its and Sulfonamide Dosage in Group II Characterized by Central Necrosis of Liver 


HEPATIC DAMAGE WITH SULFONAMIDE THERAPY 


617 


o 

c 

W> 

G 

5 

U 


o 


a\ 

»y 


So 

a s 

rt cj 

CU > 

O c 

v- 2 

|P 


m C8 

« c ” « 
too,"2 

e £ -315 
esb-o 
<u a> 2 . 
c d 8 £ 

g-S-St 
u-g D 'S'I 

8j£b 

G G 
E N'fi o 
5 <u o *5 
?au 

cl i? § 


O w w 

tfi^c cjJ *j 


c 

■a “2.2 

T2'g-a c 

G o — . o 
o r- rt b 
c G t- -G 
rt CD U 
(J 4J 

G 


« tn 
O 3 

. o 
o c ”G 
8.2^ 
+J 

o ra*a 


d , 2 

o ts £ 
m c m 


G c-~ 

rt u ■£ ■&' g 
a oJ3 -o-g g 

y His:* s 5 m 

Su .co L 
2 o«oj :|3 

I 3 & 3 ;d ge g 

^ a« ah fcES-a 


S ^8 
- 0) £ 
t/j-a 

,S . o 

c rt'D 

S‘5 2 

C o o 

T3 E-S 

N 3 " 

O ts o 
,j= a i. 
« o g 
e.e.2 

l-H O -U 


jy § 

s-'i 

4) <D 

= c 

r. p. 


to 


-*o 

V) , 

4-» *2 

G E 

GJ ^ 

Sc.1 
MfS ST 

(U K r 

*0.2*5 

£ 

o • — u-« 
U c o 


ij c 
I G a) 
SUM 
o GO) 

G y° 
a G 

t 2 S h 

1-8 2-| >.! 
e S>3 u 
° §■ g 3 

1 2 3 2rs 

M 2 41 fcB^J 
— "3 u- 
G C - o 
N rt.2 ° 
G 4— > G 
O G**2 o 

1-3 c o'* 2 

l®0^d 
C e Q. u 
— i c m o 


2 cs o 
.tJ’H 
to o e 
ego 

C d'D 
o o rf 

E S3 
|g 

p.s 

3 " 


G F* G *0 


fj W- 

8 “ cd 
O. o'c 
“3 2 

„ h 3 £ 

n w rt 3 

S.y^8| 

p>,< §■' 

3 0 'S 




e g a-S 

be 3 c 

b o o o 
'Ijs ^ t? 


c’a 

"•S 
3 >« 
8 u 


3jd 
« a 

CL G ' 
OT C 


O 

G 

1 8-2 
X) w 


35 

G 4 -J 

tn 


G . 

G 

u 

l-C 

"g 


- i5 3 


u 

QJ 

a 

.2 

’g 

o 

B 


5 ^ 
5 D 


0> 

C 

a 


■r* tn r- ri 
u. O) -n c 
<d bo G 
CL-G-C H 


CD *- 
~ tf) u-« 

G G O 


t .g*S 
& S -5 o 

,„.g G CD 
.2 in O 

\&£~B 
o 


> <D 
G C 
<J CL 
w ‘T 
_ G 4_1 

3-o 2 b.2 
U. E G G 
cj C CJG 
CQ CD GpG fco 


G 

u. *— 
a G 


Duration 
of Therapy 
in Days 

CO 

O 

M 

•N 

CN 

in 


l 

CN 


Intra- 

venously 


• 


■ 

■ 

+ 

1! 

+ 

■ 

+ 

1 

■ 

+ 

■ 

Intra- 

spinally 



+ 

■ 

■ 


■ 


■ 


1 

■ 


■ 

By 

Mouth 

+ 

+ 


+ 

+ 

i 

+ 

1 

+ ■ 

i 

+ 

+ 

1 

+ 

Na Snlfa- 
thiazole 
in gm. 



1 



I 

■ 

1 

■ 

Ov 

x— ( 





v . 
ige 

~ rt “ 
3.2 _. 

cn^.B 

1 



■ 

■ 

i 

■ 

1 

9 


1 

VO 



Sulfa- 
nilamide 
in gm. 

CN 














Na Sulfa- 
pyridine 
in gm. 



CN 


■ ■ 
1 


■ 


■ 


1 

■ 

VO 

•— < 


Sul fa- 
pyridine 
in gm. 


lO 

CO 


CO 

CO 

•# 

i 

O 

1 

■ 


1 

■ 


CN 

Days 

in 

Hospital 

CO 

CN 

*—< 

CO 

CN 

CN 

io 

*—< 

■ 

CN 

*o 

X— < 

Clinical 

Diagnosis 

Pneumo. 
meningitis, 
type 7 

Pneumo. 
meningitis, 
type 23 

Influenzal 

broncho- 

pneumonia 

Influenzal 

broncho- 

pneumonia 

Pneumo. . 
meningitis, 
type 5 

Laryngo- 

tracheo- 

bronchitis 

Broncho- 

pneumonia 

Pertussis 

broncho- 

pneumonia 

Pneumo. 

meningitis 

o 

W) 

< 

8 mo. 

10 yr. 

9 mo. 

30 mo. 

9 yr. 


•jA oi 

22 mo. 

6 

a 

CO 

Color 

Sex 

W-M 

s 

£ 

VV-F 

W-F 

W-M 

W-M 

W-F 

9 


Name 

T. C. 

s 

D. R. 

M.G. 

R. C. 

D. F. 

■ 

J. M. 

W. E. 




















































618 


MAUD L. MENTEN AND MARIE A. ANDERSCH 


Comment. The gross appearance of the liver in these three cases gave no 
inkling of the presence of focal necrosis and the microscopic finding was quite 
unexpected. This type of lesion had not been observed by us previously in 
any necropsy material in this hospital and appears to be related to the sulfon- 
amide therapy. 

Group II. The characteristic gross picture of central necrosis was seen 
to a varying extent in all nine livers of group II. In the majority of the 
livers studied the fine yellow mottling was seen grossly only in the outer half 
or two-thirds of the right lobe of the liver. This area of the liver has been 
demonstrated by Mclndoe and Counsellor 17 and by Copher and Dick 18 as 
that receiving blood from the large mesenteric vein, the blood of which main- 
tains its entity as a “stream line” in the portal vein. Thus this part of the 
liver receives the blood collected from the small ‘intestines which, therefore, 
contains much of the absorbed orally administered sulfonamides. In three 
of the cases in which the drug had been injected intravenously late in the 
treatment, the gross distribution of central necrosis was fairly uniform 
throughout the liver. Pertinent data relating to the second group have been 
assembled in the table. 

It is of interest to note that pneumococcus, either as a primary or secon- 
dary invader was a causative agent. The amount of sulfonamide adminis- 
tered varied widely and bore no definite relation to the extent of the lesion 
which microscopically ranged from a small area lying immediately around 
the central vein to the inner two-thirds of the lobule. All of the sections also 
showed extensive serous hepatitis and more or less dissociation. The dis- 
sociated cells varied, from those with rounded edges, but still intact and re- 
taining a fair staining quality, to small nests composed of two or three de- 
generating or necrotic cells with karyolytic nuclei, more or less detached from 
the contiguous cells of the liver cord. 

Group III. The third and largest group of 26 patients showed liver 
changes consisting of serous hepatitis and a beginning central necrosis. The 
pathologic change was similar to group II but less in degree and more varied 
in distribution within different sections. As will be mentioned in the fol- 
lowing paper, serum of one of these patients during life gave a positive 
reaction with the colloidal gold test for liver function. The clinical diagnosis 
in this group, as in group II, was mainly upper respiratory infections with 
pneumococci as an outstanding causative agent. 

Discussion 

A comparison of the recorded number of necropsy cases showing central 
necrosis during the three years previous to the institution of sulfonamide 
therapy with the recorded number showing this lesion during a similar period 
after institution of treatment with these drugs reveals a significant increase 
under the sulfonamide regime. Only six such cases were encountered in the 
first triennium as contrasted with 15 cases in the second triennium. The six 
cases of the first period are made up of two blood dyscrasias with severe 
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anemia, two encephalitides of long standing, a diabetic coma and an osteo- 
myelitis. The 15 cases, during the sulfonamide treatment period, include 
two cases of cerebral hemorrhage of the newborn, one granuloma of lung, 
of unknown origin, one cystic fibrosis of the pancreas with lung abscess, one 
rheumatic pancarditis, one leukemia and nine cases of infection. In the nine 
infections, pneumococcus was an outstanding infectious agent. Central ne- 
crosis of liver was negligible in these infections in the years previous to drug 
therapy. The logical conclusion apparently is that the increased incidence 
of central necrosis of the liver is referable to the added hepatotoxic action 
of a sulfonamide in the presence of a bacterial toxin. The observed increase 
in milder hepatic disease accompanying sulfonamide therapy may likewise be 
explained by this modus operandi. The role of serous hepatitis as an initial 
factor in the development of liver lesions has been stressed by Eppinger. 10 
This edematous condition of the liver is not generally of frequent occurrence 
as Keschner and Klemperer 20 observed only 79 examples, and many of them 
were in cardiac conditions, in 505 necropsies. Only a small percentage were 
associated with pneumonias. The possibility that the liver of young in- 
dividuals may be more vulnerable to toxins than that of adults may explain 
in part the high incidence of liver injury in our series. With discontinuance 
of the drug reparation of the damage which occurs in the milder hepatic 
lesions and restitutions of liver tissue undoubtedly occurs. As stated in the 
following paper, four cases in which abnormal liver function tests were ob- 
tained during treatment were found to be normal three months after the dis- 
continuance of the drug. Presence of retrograde, or regenerated, tissue 
within the liver may underlie the phenomenon in which a second course of 
sulfonamide therapy, following a previous course by an interval of a few 
days to several weeks, leads to more rapidly developing damage than with one 
continuous series. Other investigators have reported such hypersusceptibil- 
ity following previous sulfonamide therapy. 21 ’ 23 • This type of focal 
necrosis has not been previously seen by us in children. The histological pic- 
ture of the focal necrosis produced by sulfathiazole is identical with that de- 
scribed by Lederer and Rosenblatt. 14 A similar pathologic change, although 
of less intensity, has occurred with sulfapyridine. The development of liver 
damage is not in direct relation to the amount of drug used and seems to 
be controlled by individual idiosyncrasy of the patient or some deficiency or 
alteration in chemical composition of liver. It is not possible at present to 
say whether this lesion is due to the combined hepatotoxic action of bacterial 
products and a sulfonamide or only to a specific drug effect. The diversified 
distribution of the lesion within the lobule supports the latter explanation. 
Detailed examination of microscopic sections of hearts of children have not 
revealed the eosinophilic infiltration accompanying sulfonamide therapy de- 
scribed by French and Weller, 24 

Calling attention to the deleterious effect of sulfonamides is not intended 
to discredit or to discourage their use, but rather to urge the adoption of 
routine liver function tests as a means of detecting developing liver damage. 
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Summary 


1. In the 299 necropsies performed during three- consecutive years in the 
Children’s Hospital of Pittsburgh, 38 instances of liver disease associated 
with sulfonamide therapy were observed. 

2. This pathologic change has been classified as follows. Group I, Toxic 
necrosis of liver in three patients; Group II, Toxic central necrosis in nine 
patients ; Group III, Serous hepatitis and beginning toxic central necrosis in 
26 patients. 

3. No definite relationship could be established between the amount of 
sulfonamide dosage and the development of liver lesions. 


Our thanks are due to D. Mortimer Cohen and Miss Ann Shiras for making the photo- 
micrographs. 
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HEPATIC DAMAGE ASSOCIATED WITH SULFON- 
AMIDE THERAPY IN INFANTS AND CHILDREN. 
II. CHANGES IN LIVER FUNCTION TEST 
DURING SULFONAMIDE THERAPY *’ 

By Marie A. Anderscii, Ph.D., Pittsburgh, Pennsylvania 

Sulfonamides have proved effective in the treatment of many infections, 
and in only a few instances have there been reports of clinical signs of liver 
dysfunction. This, however, may occasionally occur. The evidence offered 
in the previous paper of liver disease at times associated with sulfonamide 
therapy in children led to an investigation of the possibility of the early de- 
tection of hepatic damage during treatment. Liver function tests based on 
alteration of plasma globulin appear to be exceedingly sensitive, and with the 
use of one of these tests it has been possible to detect changes in liver which 
occurred during treatment with sulfathiazole or sulfadiazine. 

There have been only a few reports in the literature in which liver func- 
tion has been followed before and during therapy. DeBonis 1 found a de- 
crease in hepatic function in five of 11 normal adults who received 0.03 gr. 
of sulfanilamide per kilo for three days. Watson and Spink 2 have shown 
that the administration of sulfanilamide to adults in usual therapeutic 
amounts causes acceleration of hemoglobin metabolism, and in some of these 
individuals an elevation of serum bilirubin was noted. Cole and Harned 3 
found that the toxicity of sulfapyridine for rats was increased by a vitamin 
B deficient diet. 

Methods 

The functional liver test of Gray 4 was used, which is based upon the fact 
that colloidal gold is precipitated by the diluted serum from a patient with 
hepatic disease but not by normal serum. According to Gray this reaction 
is quite specific for hepatic disease. Eighty-eight out of 96 gave positive 
reactions, whereas eight gave negative reactions. These eight patients 
included six with carcinoma of the liver. In addition to being sensitive and 
reliable if well controlled, 5 this test does not require intravenous injections, 
solutions by mouth, or the collection of quantitative urine specimens. The, 
original method of dilution was modified so that the test could be made on 
smaller quantities of serum than previously used. The blood was drawn 
from a finger puncture by capillarity into a 2 mm. bore glass tube. The 
opposite end of the tube was sealed in a flame and the tube centrifuged. It 
was then broken at the line of demarcation of cells and serum, the serum 
drawn into a 20 cu. mm. hemoglobin pipette and washed into 7 c.c. of 0.9 per 
cent saline. This gave an initial dilution of 1 to 350, which was further 

* Received for publication June 29, 1942. 
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diluted to 1 : 3500, 1 : 7000 and 1 : 14000 as described by Gray. Five c.c. of 
acidified colloidal gold were added to 1 c.c. of each of these three dilutions 
and the tubes read the next day according to the usual system for the Lange 
reaction, viz.: red — 0, red-blue — 1, orchid — 2, blue — 3, light blue — 4, and 
colorless (complete precipitation) — 5. The colloidal gold was freshly pre- 
pared every three weeks, the acid requirement determined, and the gold 
reagent run against a series of negative control sera. The negative sera did 
not give readings higher than 332. Positive liver damage was indicated by 
complete precipitation in at least one tube. Some readings fell between the 
negative and the definitely positive groups and were interpreted as indicating 
early damage which might have become more marked if therapy had been 
continued. 

The testing of the serum was begun before or during the first few days of 
therapy at which time the serum gave a negative reaction. The testing was 
repeated at approximately three day intervals until the determination showed 
altered liver function or until the drug was discontinued. 

Complete blood counts were done on admission and from time to time 
in order to check any possible deleterious effect of the sulfonamides on the 
hemopoietic system. Hemoglobin was determined on the Fisher electro- 
hemometer and red cell, white cell and differential counts were made in the 
usual manner. 

The serum concentration of sulfonamides was determined by the method 
of Bratten and Marshall. 0 Serum levels of drug have not been made 
routinely in this hospital because it has been found that the levels remain 
within limits on comparable therapeutic doses and usually do not exceed 7.0 
mg. per cent. 

Results 

One hundred and six patients were tested. Seventy-three of these chil- 
dren with initial negative readings were tested periodically during treatment 
with sulfathiazole or sulfadiazine. Twenty-four of these patients developed 
either slight or markedly positive readings in from three to 23 days. These 
results are tabulated in table 1 together with the type of therapy given. Of 
the 11 children who gave the more positive findings (table 1, part a) seven 
had pneumonia whereas the other four had otitis media, diphtheria, tu- 
berculous bronchopneumonia and retropharyngeal abscess respectively. 
Four of these children returned to the hospital in from two to three months 
and were retested. It is interesting that all four had negative reactions, thus 
demonstrating the capacity of the liver to repair. Thirteen patients (table 1, 
part b) showed slight changes in the colloidal gold reaction. The prob- 
ability that these changes are indicative of early liver damage is evidenced 
by the necropsy findings in one fatal case in this group. Death was due to 
influenzal meningitis and followed 15 days of treatment with sulfadiazine. 
This patient was included in the previous paper in group III which was char- 
acterized by a beginning central necrosis on a background of hepatic cellular 
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Table I 

Data on Patients Developing Positive Colloidal Gold Reaction of Serum during Therapy 


No. of 

Clinical Diagnosis 

Age 

Sulfadiazine i 

Sulfathiazolc 

Therapy 

Colloidal Gold Reaction 

Patients 

in gr. ^ 

in gr. 

in Days 

Initial 

Final 

(a) 

7 

Broncho- 

pneumonia 

■ 

7 Mo. 1 

28 


6 

332 

543 


8 Mo. 1 


40 

3 

322 

532 



7 Mo. 1 

90 


8 

322 

533 



5 Mo. 1 

97 


3 

322 

454 



12 Mo. 1 

160 


10 

322 

522 



6 Mo. 1 

165 

168 

23 

222 

554- 


- 

4 Yr. 

390 


6 

322 

532 ; 

1 

Acute otitis 
media 

2.5 Yr. 

754 

■ 

23 

222 

* 

544 

1 


11 Yr. 

707 


10 

322 

554 

1 

Tuberculous 

pneumonia 

8 Mo. 

243 

! 


17 

332 

533 

1 

Retropharyn- 
geal abscess 

7 Mo. 

i 

1 

92 

14 

322 

542 


(W 


7 

Broncho-. 

3-30 Mo. 

(5) 67-331 


6-11 




pneumonia 

* 


(2)111-225 

ESI 

322 

i 

1 

Lobar 

pneumonia 

8 Yr. 

450 


■ 

322 

432 

1 

Influenzal 

meningitis 

1 Yr. 2 

1121 

I 


15 

322 

422 

1 

Scarlet fever 

10 Yr. 2 

538 


ii 

322 

433 

1 

Pertussis . 

30 Mo. 

277 


li 

222 

' 422 

1 

Pharyngitis 

4 Yr. 

i 389 ' 

1 


12 

322 

422 

1 

Otitis media 

10 Mo. 

68 ■ 

II 


3 

332 

433 


1 Reaction had returned to normal within three months. 

2 Necropsy. 


dissociation. It is also significant for the evaluation of this liver function 
test that the serum frorq many children passed from a negative test through 
gradually increasing degrees of positivity to reach a final markedly positive 
reaction. A concrete case exemplifies this. The initial reaction of the serum 
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from one child was 222; the reactions in five, 17 and 33 days were 422, 533 
and 543 respectively. It would seem that there were progressive changes in 
the serum globulin which caused progressive increases in the precipitation of 
the gold reagent. 

There were no significant changes in the hemoglobin or in the red cell, 
white cell and differential counts. 

Data on the 49 children who showed no alteration in colloidal gold 
reaction of serum during therapy are tabulated in table 2. Forty-one of 


Table II 

Cases Showing Normal Colloidal Gold Tests during Treatment with 
Sulfathiazole and Sulfadiazine 


Total 

No. of 
Patients 

Clinical Diagnosis 

Age 

No. of 
Patients 

Therapy 

Sulfadiazine 
in gr. 
(Range) 

Sulfathiazole 
in gr. 
(Range) 

Duration 
in Days 

27 

Bronchopneumonia 

2-24 Mo. 

15 

75-223 


3-9 

7 


131-300 

3-8 

5 

23-148 

57-148 

7-13 

10 

Bronchopneumonia 
Otitis media 

4-21 Mo. 

9 

71-285 



1 


96 

4 • 

1 

Bronchopneumonia 

Empyema 

9 Mo. 

■ 1 

55 

312 

15 

4 

Tracheobronchitis 

9-18 Mo. 

3 

•140-231 


4-10 

1 


102 

3 

2 

Meningococcic 

meningitis 

5-8 Mo. 

2 

231-714 


7-12 

2 

Influenzal 

meningitis 

2 Yr. 

1 

621 


42 • 

3 Mo.' 

1 


113 

8 

3 

Lobar pneumonia 

6 Mo.-13 Yr. 

3 

100-315 


7-10 


1 Necropsy. 


these patients had pneumonia, four meningitis, and four tracheobronchitis. 
One child died from influenzal meningitis and necropsy was performed. 
The changes in the liver were not marked. They consisted of some granular 
degeneration of the cells and a moderate serous hepatitis. The changes were 
similar to those found in two cases of influenzal meningitis which had not 
received sulfonamides before death. 

Single determinations were done on a group of positive and negative 
control sera and on a number of sera obtained from patients with various 
diseases in order to compare the type of reaction obtained. These have been 
included in table 3. One child in this group deserves special comment. She 
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was admitted with a history of anemia of long duration with a decrease in 
the number of myelogenous cells and a large number of nucleated reds. The 
tentative diagnosis was lymphatic leukemia. She was given sulfonamides 
for a throat infection, and the colloidal gold reaction of the serum changed 
from negative through a slight positive to a marked positive reaction in three 
weeks. This case was not included in the first table because it was thought 
that the blood dyscrasia per se might have influenced the colloidal gold reac- 
tion. The child died five weeks after admission, and examination of the 
liver showed a serous hepatitis with a beginning central necrosis, fatty and 

Table III 


Single Determinations on Positive and Negative Controls, and on Miscellaneous Patients 


Number 

Clinical Diagnosis 

Colloidal 

Gold 

Reading 

Notes 

1 

Toxic hepatitis 

555 

Icterus index 25; cholesterol 300 mg. per 
cent; esters 47 per cent 

1 

Toxic hepatitis 

544 

Cholesterol 60 mg. per cent; esters 10 per 
cent 

1 

Congenital obstruction 
of bile ducts 

555 j 

Direct van den Bergh; icteric index 75 

1 

Vitamin K deficiency 

555 


1 

Congenital syphilis 

222 


1 

Lymphatic leukemia 1 

543 

1 

Liver showed serous hepatitis, mild central 
necrosis, extramedullary hematopoiesis 

1 

Nephrosis 

333 


1 

Biliary cirrhosis 1 

555 

Liver showed advanced biliary cirrhosis 

25 

Negative controls 

322, 222 



1 Necropsy. 


granular degeneration and a diffuse infiltration of lymphocytic cells through- 
out the liver. These lesions were sufficiently extensive to cause alteration 
in the serum globulin and therefore the markedly positive colloidal gold 
reaction. 

It would have been desirable to test the colloidal gold reaction of blood 
serum of a larger number of patients who did not receive sulfonamides in 
order to compare the effect of infection per se on liver function. This type 
of control patients was not available, however, because of the general use of 
sulfonamide therapy by the clinicians in the wards. 

Discussion 

Marked positive tests for altered liver function were obtained in 13 per 
cent of the children studied. A slightly positive reaction was obtained in an 
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additional 20 per cent. This latter reaction was interpreted as indicating a 
mild liver damage. This interpretation was borne out by the necropsy find- 
ings in one of these latter cases which showed the basic liver lesion charac- 
terizing the third group which has been described in the previous paper. 

No correlation could be found between the amount or duration of the 
therapy and the change in the colloidal gold reaction. One child developed a 
positive reaction after 28 gr. of sulfadiazine were given over a period of six 
days whereas another maintained a negative reaction for six weeks during 
which time 621 gr. of this drug were administered. It would appear that 
besides the inherent toxicity of the drug, the vulnerability of the liver to a 
toxin must vary with the individual. It may be significant that the child who 
developed the positive reaction following only 28 gr. of sulfadiazine had re- 
ceived 48 gr. of sulfathiazole one month before the sulfadiazine was started. 
Clinical evidence in this hospital substantiates the evidence presented by other 
investigators that sulfonamides may at times produce a sensitivity so that 
succeeding small doses given a few' days to a few weeks after the initial 
series will cause toxic symptoms. 7 

Studies on experimental animals have shown that it is difficult to induce 
necrosis of the liver by toxins unless the chemical composition of the liver 
has been previously altered. Low carbohydrate and high fat content of the 
liver, inadequate protein and vitamin B intake have been implicated in the in- 
creased vulnerability of the liver to hepatotoxins. 8 ’ 10 ’ 11 If this can be 
shown to hold true for the sulfonamides, low liver glycogen might be a sig- 
nificant factor in infants and children whose small glycogen stores may be 
rapidly depleted by lack of food, by increased metabolism associated with 
fever, or by a combination of these factors. The ketosis, associated with 
abnormal levulose tolerance curves, which develops frequently during in- 
fections of the upper respiratory tract in children, 12 gives evidence for the 
rapid depletion of available carbohydrate in the younger individuals. It is 
also apparent that the available protein and vitamin B may be diminished 
during infections so that their deficiency must likewise be considered. It 
has been shown that rats are less susceptible to the general toxic effects of 
sulfanilamide when they have been previously fed on a high protein diet, 13 
and another study on rats has shown that the. toxicity of sulfapyridine was 
enhanced by a vitamin B deficient diet. 3 

It would appear desirable to determine the role of inadequate nutrition 
as a factor in the vulnerability of the liver to sulfonamides before finally 
evaluating the deleterious effects of these drugs. 

Summary 

1. Gray s colloidal gold test for liver function was run on the sera of 106 
patients. The serum of 73 children was tested periodically during sulfon- 
amide therapy and single determinations* were run on the remaining 33 
patients for purposes of comparison and control. 
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2. Twenty-four of the -73 children developed positive colloidal gold reac- 
tion during therapy; eleven of these showed markedly positive and 13 slightly 
positive reactions. The sera of 49 children showed no change in reaction 
during therapy. 

3. Changes in liver function reaction could not be directly correlated with 
the amount or duration of therapy. 

4. The type of reaction obtained in four patients is discussed in relation 
to necropsy findings. 
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THE VALUE OF THE EXAMINATION OF GASTRIC 
CONTENTS FOR TUBERCLE BACILLI * 

By John A. Foley, M.D., F.A.C.P., and John B. Andosca, M.D., 

Boston, Massachusetts 

T he importance of sputum examination for tubercle bacilli in pulmonary 
tuberculosis cannot be overemphasized. The finding of tubercle bacilli, in 
the sputum establishes the diagnosis beyond all shadow of doubt. We are 
convinced of the necessity of gastric lavage for the detection of tubercle 
bacilli in these cases in which a positive sputum cannot be obtained by the 
ordinary method. 

This method of detecting tubercle bacilli is said to have been described by 
Meunier 5 in 1898. He showed, in children suffering from pulmonary tu- 
berculosis in whom sputum could not be obtained, that by means of gastric 
lavage 80 per cent were found to be positive. Armand-Delille and Vibert, 1 
in 1927, examined the stomach lavage in 110 children suspected of pulmonary 
tuberculosis and found 34 positive cases. Clausen, 3 in 1931, examined the 
material obtained by gastric lavage from 38 adults with pulmonary tu- 
berculosis in whom he had not been able to find tubercle bacilli by the usual 
method. Twenty were found to be discharging tubercle bacilli. Poulsen; 0 
in 1931, claimed that in his series of cases, in spite of negative roentgeno- 
grams he was still able to make a diagnosis of pulmonary tuberculosis by 
demonstrating tubercle bacilli in the gastric contents. He claims the reason 
for a negative roentgenogram, negative clinical examination and a positive 
gastric lavage, is that there may be cavities which are so small that they can- 
not be detected by roentgenograms nor produce clinical symptoms, yet owing 
to their anatomical placement, are emptying infected material which after 
being swallowed by the patient can be detected in the stomach contents. 
Ulmiar and Ornstein, 0 in 1933, quite ingeniously showed how tuberculous 
patients with negative sputa inadvertently swallowed their sputum. Fol- 
lowing the injection of iodized poppy-seed oil into the bronchial tree by 
means of the bronchoscope, a roentgenogram demonstrated the presence of 
the entire amount of oil in the stomach. The mechanism of bronchial peri- 
stalsis accounts for the bronchial contents being raised to the level of the 
larynx and swallowed without the mechanism of cough. In a series of 287 
cases in which there were repeated negative sputum examinations, approxi- 
mately 20 per cent yielded tubercle bacilli on examination of the gastric 
contents. Stadnichenko and Cohen, 7 in 1936, in a series of 600 cases re- 
ported a positive finding in 30 per cent by means of gastric lavage. In 1938 

* Received for publication June 1, 1942. 
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Gullbring and Levin 4 demonstrated tubercle bacilli by gastric examination 
in 34 out of 105 cases. 

During the past four years, in a series of 639 cases in whom tubercle 
bacilli could not be obtained either in preparations stained directly or by con- 
centration methods, 187 patients or 29.2 per cent were found to have a 
positive sputum by means of gastric lavage. Thirty-two non-tuberculous 
cases sent mistakenly to the sanatorium were used as controls ; none of these 
cases yielded a positive result. We believe that because of its reliability and 
definiteness we are justified in its use in any case suspected of pulmonary 
tuberculosis. Gastric lavage, apart from its diagnostic value, is of thera- 
peutic importance when it is necessary to decide whether active treatment, 
such as collapse therapy, should be started. This test is helpful also as a 
prognostic sign to evaluate the effect of pneumothorax treatment and when it 
should be discontinued. The determination of when to discontinue pneumo- 
thorax is always a serious problem even for the most experienced. Gastric 
lavage should be done before any case of pneumothorax is discontinued. 
The test is of importance in deciding as to further surgical treatment. It 
helps to expose simulators, either those who deliberately deny that they have 
sputum or those who hand in false sputa for examination. The discharge 
group from a sanatorium is particularly interesting for it presents, so to 
speak, a special problem. Here is found a group of cases which, owing to 
their freedom from tubercle bacilli by ordinary examination, their innocent 
clinical picture and roentgenogram, have been termed arrested cases. It is 
safe to assume that a fairly good number of these cases show a positive 
sputum on gastric lavage. We should adhere to the principle that tubercu- 
lous lesions of the lung should not be considered healed until tubercle bacilli 
are repeatedly absent in the gastric contents. This would result in fewer 
breakdowns and readmissions to sanatoria. Burckhardt 2 invariably gives 
an unfavorable prognosis in cases in which tubercle bacilli are found in the 
gastric contents in the presence of a negative sputum unless the gastric ex- 
amination becomes negative under collapse or other therapy. 

The gastric contents are obtained in the early morning before the inges- 
tion of any food in order to avoid dilution by food and gastric secretion. A 
Levine tube is pissed nasally into the stomach, and with a Luer syringe, 30 to 
50 c.c. of the concentrated gastric contents are aspirated for examination for 
tubercle bacilli. It is our opinion that a specimen obtained by this method 
gives a higher percentage of positive results than diluted contents obtained 
by the older method. We employ the method as recommended by J. H. 
Hanks for concentration of the gastric contents. 

Technic. The following reagents are used: (1) digestor — 1 per cent 
sodium hydroxide containing 0.2 per cent potassium alum and .002 per cent 
bromthymol blue; (2) hydrochloric acid approximately 2.5 N. (25 per cent 
cone. HC1 by volume) ; (3) ferric. chloride solution (1 per cent FeCl 3 in dis- 
tilled water). The concentration is carried out by mixing 5 c.c. of the 
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gastric content with an equal volume of digestor and this is digested in a 
water bath at 37° C. for 30 minutes with occasional shaking. 2.5 N. HC1 is 
added drop by drop with shaking until the color of the indicator denotes ap- 
proximate neutrality. Shake for 30 seconds and if flocculation does not 
occur in less than five minutes, add 0.2 c.c. of ferric chloride solution and 
shake again. Centrifuge flocculated sample for five minutes at top speed to 
pack precipitate and discard supernatant fluid. Prepare uniform smears 
on glass slides, dry in air, fix by heat and stain by Ziehl-Neelsen’s method. 

This procedure involves the incorporation of alum in the NaOH used 
for digesting the gastric samples. When the specimen is neutralized the 
alum flocculates and collects the tubercle bacilli. This method is simple and 
possesses the following advantages: 1. It reduces centrifugation time to five 
minutes or, if filtration through paper is desired, dispenses with centrifuga- 
tion. 2. It permits preparation of uniform slides, facilitating microscopic 
examination. 3. It collects bacilli more completely so that a unit amount of 
sediment contains three to seven times more bacilli than can be collected by 
direct centrifugation of the same sample. Furthermore, the flocculated pre- 
cipitates do not interfere with cultivation of tubercle bacilli when small 
numbers are present. 

The utmost care in preparation of the gastric tubes is essential in order to 
prevent false positive reports. Consequently, we have used the following 
procedure. The tubes are thoroughly washed with hot water and soap, and 
are then attached to a special water tap and water is run through them 
for 30 minutes. Next the tubes are boiled for 30 minutes in a weak solution 
of sodium carbonate, and finally they are placed on ice overnight. 

We are in agreement with other workers on this subject that guinea pig 
inoculation of the gastric contents is a much more delicate test and yields 
a higher percentage of positive results than does direct microscopy. Stiehm, 8 
in 1939, in a series of 50 minimal cases whose sputum was negative, found 
that 18 per cent were positive on microscopic examination of the gastric 
contents and 72 per cent positive on guinea pig inoculation. In a series of 
60 cases we found that 25 per cent were positive by direct smear of the 
gastric contents and 65 per cent positive by guinea pig inoculation. 

The following table summarizes the results of the examination of gastric 
contents of patients with pulmonary tuberculosis as reported by different 
workers : 


Author 

Date 

Cases 

Per Cent 
Positive 

Armand-Delille 

1927 

1931 

1931 

110 

51 

Clausen 

O 1 

Poulsen 



Ulmar-Ornstein 

1933 

1936 

1937 

1939 

287 

600 
i n=: 

oU 

Stadnichenko-Cohen. . . . 


GullbrinK-Levin 

ou 

Stiehm 

Cfi 





11 
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The following case reports illustrate the importance of gastric lavage in 
diagnosis in some cases of pulmonary tuberculosis which present a minimum 
of physical signs and roentgenographic findings : 

Case Reports 

Case 1. G. O., 23 year old married housewife. 

Family History: Mother and grandmother had pulmonary tuberculosis. 

Past History: Pneumonia at the age of 13. This patient was admitted with a six 
weeks' history of weakness, fatigue, loss of appetite and loss of 11 pounds in 
weight, the present weight being 98 pounds. The temperature ranged from 97 to 
98.4° F., pulse 70 to 100, respirations 18 to 24. The sputum was persistently negative 
on direct smear, but on gastric lavage tubercle bacilli were obtained. The urine was 
normal, and Hinton test was negative; blood picture was normal. Sedimentation 
rate was IS D. L. Examination of the chest revealed moderate dullness over the right 
apex. The left lung was negative. 

Case 2. H. R., 26 year old married nurse. 

Family History: Two uncles died of pulmonary tuberculosis. Past history was 
negative. This patient was admitted with a four months’ history of weakness and 
fatigue, weight loss of four pounds, present weight being 93 pounds. The tem- 
perature ranged from 97 to 99° F., pulse 80 to 110, respirations 18 to 22. The sputum 
was negative on direct smear, but tubercle bacilli were obtained in the gastric con- 
tents. The urine was normal and Hinton test negative; the blood picture was normal. 
Sedimentation rate was 11 D. L. Examination of the chest revealed slight dullness 
over the left apex. The right chest was negative. 

Case 3. K. W., 25 year old housewife. Family history and past history were 
negative. This patient was admitted with a five weeks’ history of dry cough, weak- 
ness, fatigue, right-sided chest pains, loss of appetite and loss of 14 pounds in weight, 
present weight being 118 pounds. The temperature ranged from 97 to 98.8° F., pulse 
72 to 100, respirations 18 to 20. The sputum was negative on direct smear but 
gastric contents showed the presence of tubercle bacilli. The urine was normal and 
Hinton test negative; blood picture was normal ; sedimentation rate was 12 D. L. Ex- 
amination of the chest revealed dullness over the right base, diminished breath sounds, 
and a few crepitant rales. The left lung was negative. 

Case 4. . M. M., 19 year old student nurse. Family history: Negative. Past 
history : Pneumonia three times at ages of 8, 10, and 14. This patient was admitted 
with a four weeks’ history of slight cough, fatigue and weakness. There had been no 
weight loss, present weight being 198 pounds. The temperature ranged from 97 to . 
99° F., pulse 80 to 96, respirations 18 to 20. The sputum was negative on direct 
smear and on microscopic examination of the gastric contents, but guinea pig inocula- 
tion of the gastric contents was positive. The urine was normal and Hinton test 
negative; blood picture was normal; sedimentation rate was 18 D. L. Examination 
of the chest revealed slight dullness over the right apex. The left chest was negative. 

Case 5. E. B., 40 year old painter. Family history: Wife died of pulmonary 
tuberculosis. Past history was negative. This patient was admitted with a four 
months’ history of cough, slight expectoration, streaking on three occasions, pains in 
right chest, weakness, fatigue, loss of appetite and loss of 21 pounds, in weight, present 
weight being 133 pounds. The temperature ranged from 97.6 to 99° F., pulse 70 to 
94, respirations 18 to 24. The sputum was consistently negative on direct smear, but 
examination of the gastric contents revealed the presence of tubercle bacilli. The 
urine was normal and Hinton test negative; the blood picture was normal; and the 
sedimentation rate was 9 H. L. Examination of the chest revealed moderate dullness 
over the right mid-lung field with a few medium rales. The left chest was negative. 
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Case 6. E. M., 25 year old male librarian. Family history and past history were 
negative. This patient was working and well when he was called to appear for ex- 
amination at the Army induction center. A routine roentgenogram revealed evidence 
of pulmonary tuberculosis, and he was advised to enter the Sanatorium. On ad- 
mission the patient was asymptomatic. Temperature ranged from 97.2 to 98.6° F., 
pulse 74 to 86, respirations 20 to 24. The sputum was persistently negative on 
ordinary examination but gastric lavage revealed tubercle bacilli. The urine was 
normal and Hinton test negative ; the blood picture was normal ; and the sedimenta- 
tion rate was 10 H. L. Examination of the chest revealed slight dullness over the 
left apex with bronchial breathing and fine rales. The right chest was negative. 

Summary 

1. The importance of gastric lavage for the detection of tubercle bacilli 
cannot be overestimated. 

2. Out of 639 cases with negative sputum, .187 or 29.2 per cent were • 
found to be positive by gastric lavage ; 32 non-tuberculous cases employed as 
controls were all negative. 

3. Guinea pig inoculation of the gastric contents definitely gives a higher 
percentage of positive results than direct microscopy. 

4. Gastric lavage is an aid not only in establishing a diagnosis of pul- 
monary tuberculosis but also in its ‘differential diagnosis, treatment and 
prognosis. It is in addition an accurate gauge of the infectiousness of a 
patient and helps to determine his relationship to society. 

5. We have attempted to show by case reports the reliability and im- 
portance of gastric lavage. 

We wish to express our appreciation to the Staff and the Laboratory Department. 
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EMBOLISM AND THROMBOSIS OF THE POPLITEAL 
ARTERY— DIAGNOSIS AND TREATMENT * 

By Joseph C. Doane, M.D., F.A.C.P., Philadelphia , Pennsylvania 

The basis of this report will be the presentation of a series of rather 
typical cases in which occlusion by embolism or thrombosis of the popliteal 
artery had taken place. Of the 11 cases presented, eight were from the 
service of the writer and the remaining three were from those of his col- 
leagues. In these 11 patients obstruction of the popliteal had occurred 14 
times. 

Thrombosis and embolism of the popliteal artery are among the com- 
moner arterial accidents. McKechnie and Allen, 1 in analyzing 100 cases of 
arterial obstruction found that the popliteal was embolized and/or throm- 
bosed in 44 per cent and the femoral in 37 per cent of these cases. Em- 
bolism occurred more frequently in this series than thrombosis, although 
once the former takes place both proximal and distal thrombosis soon 
transpire. 

Although the symptom picture which develops when an artery is occluded 
presents rather constant features, there are several factors which determine 
the outcome of the accident. These are the location and size of the vessel 
occluded, the speed with which this is accomplished, the time which elapses 
between the occlusion and the institution of treatment, and the degree of ar- 
teriosclerosis present in the obstructed vessel and its collateral channels. 
An arteriosclerotic closure of a vessel which develops slowly over a period of 
years is much less likely to produce a massive loss of tissue than a rapid 
occlusion by an embolus. In Seifert’s experience, 2 sudden obstruction of 
the popliteal artery resulted in gangrene in about 45 per cent of the cases. 
Because advanced atheroma is likely to be present in popliteal thrombosis and 
because this accident often occurs in arteriosclerotics more or less advanced 
in years, gangrene of some degree occurs in a greater percentage of patients 
in primary thrombosis than in embolism. It appears, however, that 'em- 
bolism tends toward a mpre extensive loss of tissue than does thrombosis. 

It is believed that the vascular spasm which is greatest in embolic obstruction 
is of even greater immediate danger to the patient than the embolus itself. 
Thomas Lewis 3 does not concur in this belief, concluding that an embolus 
is too soft in consistency to produce by its impact so marked an effect on the 
vessel’s caliber, and thus account for the early pain experienced. Seifert, 2 
however, observed marked vascular spasm while performing an embolectomy. 
Gossett, Bertrand and Patel 4 believe that an embolus is fixed by this arterial 
spasm, -its distal progress being thus prevented. The establishment of col- 

* Received for publication May 29, 1942. 

From the Medical Service of the Jewish Hospital. 
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lateral circulation must depend upon the ability of vessels to dilate so that 
their blood carrying capacity is multiplied or indeed upon the opening of 
channels not in every day use. This dilatation is probably due to the action 
of a histamine-like metabolite caused by tissue ischemia rather than by the 
vis-a-tergo of the occluded blood stream alone. It is sometimes almost im- 
possible to decide whether the obstruction is embolic or thrombotic. To at- 
tempt so to do is important, however, for emboli may be surgically removed 
while thrombi do not offer such good operative prognoses. 

As stasis follows embolism or thrombosis, a distal as well as a proximal 
clot quickly forms. It is for this reason that diagnosis must be prompt in 
order to avoid gross intimal damage and the formation of extensive throm- 
boses which prevent the restoration of circulation even though an embolec- 
tomy is later performed. This critical period must not exceed six hours and 
preferably should not be greater than four hours. 

In popliteal obstruction, as in arterial occlusion generally, heart disease 
and vascular atherosclerosis are -basically responsible in about 45 and 30 per 
cent respectively, of all cases. Hindmarsh and Sandberg 5 found that 77 per 
cent of 45 patients upon whom embolectomies were performed suffered with 
heart disease. Mitral stenosis with or without auricular fibrillation, myo- 
cardial disease and acute infection of the heart valves are the most frequent 
causes of intracardial clots. Indeed, in approximately 30 per cent of all 
cases of mitral stenosis coming to autopsy, cardiac thrombosis has taken 
place. When cardiac irregularities, particularly auricular fibrillation, are 
present, embolism is more likely. Myocardial infarction with a resultant 
mural thrombosis is probably the source of the largest emboli and is not in- 
frequently the forerunner of obstruction of the aorta, femoral or the popliteal 
arteries at their bifurcations. De Takats 0 wisely warns against indis- 
criminate digitalization in coronary occlusion as favoring the discharge of 
large mural thrombi. In subacute bacterial endocarditis emboli are usually 
so small that they are incapable of obstructing a large vessel since an embolus 
only ceases forward movement when its diameter exceeds that of a distal 
vessel or when it impinges on its central bifurcation point. Emboli of 
medium size are apparently not uncommon, i.e., too small to obstruct the 
aorta, iliac or femoral, yet too large to pass on into the tibials. 

The diagnosis of popliteal embolism ought not to present great difficulties. 
Early recognition of the existence of an arterial obstruction is highly im- 
portant. Every obstruction of- a larger artery represents an emergency no 
less urgent than the presence of a gangrenous appendix or a leaking ulcer. 
Such a patient admitted at midday or midnight requires immediate attention. 
1 his is no case in which to await the leisurely arrival of the time for routine 
round making even though the patient may not seem very ill. Unfortun- 
ately, in too many instances hours elapse before hospital physicians and days 
before community physicians become convinced that this medical condition 
possesses real emergency characteristics. For well known anatomical reasons 
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left popliteal embolic obstructions are more frequent than right (McKechnie 
and Allen 3 : 2 1 ) . 

Pain caused by spasm and ischemia is not always the first symptom nor 
is it always very severe. Perhaps in less than 60 per cent of all cases, par- 
ticularly in thrombosis, is early severe pain experienced. Diagnosis may be 


Table I 



Sex 

Age 

Vessel 

Time 

Elapsed 

Cardiac Lesion 

Original 
Cause of 
Occlusion 

Result 

J. w. 

M 

41 

Rt. Pop. 

If hours 

Mitral stenosis 
with fibrillation 

Embolism 

Disch. 45th day 

.T. W. 

M 

41 

Rt. Pop. 

3 hours 

Mitral stenosis 

Embolism 

Death 5th day 

(2nd a 

dmi 

ssio 

a, 2nd occlusioi 

i) 

with fibrillation 


I. B. 

F 

79 

L. Pop. 

13-i hours 

Arteriosclerosis 

Thrombosis 

Disch. 90th day 

A. W. 

F 

60 

L. Pop. 

Rt. Pop. 
Mesenteric 

30 days 

2 j hrs. 

Mitral stenosis . 
with fibrillation 

Embolism 

Death 6th day 

A. S. 

F 

47 

L. Pop. 

10 days 

Mitral stenosis 
with fibrillation 

Embolism 

Disch. 45th day 

W. T. 

M 

74 

L. Pop. 

3 days 

Arteriosclerotic 

heart 

Thrombosis 

Death 7th day 

I. G. 

M 

46 

L. Pop. 

14 days 

Myocardial • 
degeneration 

Thrombosis 

Disch. 48th day 

L. C. 

M 

56 

R. Pop. 

30 days 

Coronary 

infarction 

Embolism 

Disch. 27th day 

J.L. 

M 

73 

R. Pop. 

7 days 

Coronary 

infarction 

Embolism 

Disch. 62nd day 

H. S. 

M 

68 

R. Pop. 

2 weeks 

Myocardial 

degeneration 

Thrombosis 

Amputation. 

Disch. 38th day 

C. S. 

M 

65 

L. Pop. 
rt. leg 

1 yr. 
earlier 

8 days 

Myocardial 

degeneration. 

Auricular 

fibrillation 

Embolism 

Amputation 

11th day. 

Death 27th day 

H. C, 

M 

49 

Rt. Pop. 

6-8 hrs. 

Coronary 

occlusion 

Embolism 

Death 16 hrs. 

Coronary 

obstruction 


much delayed if one always waits for the appearance of pain. Numbness, 
paresthesia, pallor and coldness may precede pain, and these in popliteal ob- 
struction, may be wholly confined to the toes or foot. Loss of motion with 
distention of the superficial veins of the limb are early symptoms, the former 
occurring when ischemia approaches tissue asphyxia. In the absence of in- 
struments of precision, pain, paresthesia and coldness in any portion of the 
lower extremity with the persistence of a femoral pulsation suggest that the 
obstruction is in one of three places, i.e., at the point of departure of the pro- 
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funda femoris from the main trunk, at the bifurcation of the popliteal, in the 
posterior tibial or in the smaller vessels of the plantar arch. The posterior 
tibial is obstructed in approximately 10 per cent of cases of arterial occlusion. 
We have often observed evidences of carelessness in so simple a step as 
searching for the presence of a femoral pulsation on the affected side. A 
mid-thigh amputation for the relief of gangrene of a foot would, of course, 
be futile if the obstruction be at the bifurcation of the aorta. On the other 
hand, the proximal clot may be so extensive that circulation may be destroyed 
many centimeters above the site of the original embolism. The oscillometer 
is of much use in verifying clinical information as to changes in temperature 
as secured by the palpating hand. The use of the histamine or of the salt 
solution wheal in the absence of histamine serves to confirm the findings of 
the oscillometer. The surface temperature apparatus is also highly useful. 
The elevation and depression of a part by revealing the rapid emptying and 
filling of vessels serve to indicate the presence of obstruction without defi- 
nitely locating it. The salient features of the patients comprising this series 
appear in table 1. 

Of the 11 cases in this series, eight were male and three female. The 
average age was 59. The right popliteal was occluded in seven instances, 
the left in five, both in one (six occlusions in three patients). In one patient 
the right popliteal artery was embolized twice. The cause of the obstruction 
was embolism in eight instances, thrombosis in four. In one patient (C. S.) 
the right popliteal was embolized and the leg amputated 16 months prior to 
embolism of the left- popliteal. The cardiovascular condition which existed 
was mitral stenosis with fibrillation in four cases, myocardial disease with 
fibrillation in one case, arteriosclerosis in three and coronary occlusion in 
three. Three case' histories have been selected to illustrate some of the 
diagnostic and therapeutic points' set down in this paper. 

Case Reports 

Case 1. A. W., female, aged 60, was admitted to the hospital February 3, 1941 
complaining of pain, loss of sensation, and coldness of the left leg. 

Four weeks before admission, while recovering from an upper respiratory in- 
fection, she suddenly experienced a sharp pain on the inner aspect of the left leg 
near the knee which was quickly followed by pain in the toes and a feeling of numb- 
ness and coldness of the entire foot. 

The past medical history revealed that the patient suffered with a phlebitis of the 
left leg following a nephrectomy at the age of 35. She had had rheumatic fever as a 
child. For several years she had experienced dyspnea on exertion. 

Physical examination disclosed a woman apparently in severe pain with fever and 
evidences of toxemia. The lungs were clear. The heart was enlarged and was 
actively fibrillating. • The first sound was slapping, but no distinct presystolic murmur 
could be heard. The left leg below the knee was cold and cyanotic. Neither the 
left popliteal nor the dorsalis pedis artery could be palpated. Pulsations in both 
femorals were present. Oscillometric variations below the left knee were absent. 
Two days after admission the same symptoms occurred in the right leg. A diagnosis 
of embolism, first of the left and then of the right popliteal artery, was made. The 
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patient was heparinized, paravertebral block was done, and the Pavex boot was em- 
ployed one hour twice a day to both legs since the patient’s condition did not warrant 
radical treatment. Acute abdominal pain developed on the fifth day after admission 
to the hospital and a diagnosis of mesenteric embolism was made. The patient died 
on the sixth day of her hospital stay. 

Autopsy confirmed the presence of an older embolism in the left, and a fresh 
occlusion of the right popliteal artery. The aorta was patulous. The superior 
mesenteric was closed by a fresh embolus and gangrene of a loop of bowel with 
peritonitis was present. 

This patient with a bilateral popliteal obstruction illustrates the danger 
inherent in a delayed diagnosis of vascular occlusion, one of the common 
causes of death (mesenteric obstruction with peritonitis), and some of the 
‘ methods of treatment commonly employed. 

Case 2. J. W., male, aged 41, was admitted to the Jewish Hospital on Decem- 
ber 13, 1940 complaining of a productive cough and fever. His temperature was 
102.4° F., pulse 112, respirations 32. While at home after several days of an upper 
respiratory infection he had experienced a chill, substernal pain and had become 
very ill. He had had rheumatic fever as a child. Tonsillectomy was performed eight 
years ago. Physical examination disclosed a consolidation at the right base. Liver 
dullness extended a finger’s breadth below the costal margin. There was a presystolic 
and systolic murmur present with a thrill best felt over the precordium at the level 
of the fourth and fifth ribs in the nipple line. After two days of the administration 
of sulfapyridine the temperature fell to normal and remained so for four days. On 
December 15 the patient began to fibrillate. On December 19, while asleep, he 
experienced a sudden, excruciating pain in the right leg (region of the popliteal 
space). All the signs and symptoms of popliteal obstruction appeared (vide supra). 

Within one and a half hours treatment was begun which consisted of paraverte- 
bral block (Ll-2-3), heparinization, the use of papaverine, the alternating pressure 
cuff, and the thermostatic cradle. One hundred ninety-five c.c. of heparin were given 
by vein in the next four days, the clotting time (.venous) varying from 15 minutes to 
one hour. Blocking of the sympathetic roots was performed three times on succeed- 
ing days. 

Papaverine hydrochloride (gr. %) was administered mostly intravenously every 
four hours for a period of three weeks. 

For 24 hours no dorsalis pedis pulse could be felt nor were there oscillometric 
variations below the knee or at the ankle. On December 20, an oscillometric variation 
of % was noted at the right ankle. In two days a distinct pulsation could be felt in 
the dorsalis pedis artery, the leg became warmer and regained its color, and the 
subjective symptoms of numbness and tingling gradually disappeared. The patient 
still fibrillating was discharged from the hospital on February 3, 1941. - 

On November 9, 1941 this patient was readmitted to the hospital after 10 
months of comparative comfort at home during which he performed light work in his 
grocery store. The patient now had a fever of 106° F., pain in the chest, and a 
return of pain in the right ankle and in the- right popliteal space. The previously 
described symptoms and signs of right popliteal occlusion were again present. Rapid 
auricular fibrillation was present and the patient was now very critically ill. 

A diagnosis of pulmonary infarction with pneumonia and popliteal occlusion with 
cardiac decompensation was made. Paravertebral block, heparinization, and the use 
of vasodilators and sulfadiazine were at once instituted. Despite all measures, death 
occurred on November 13, 1942. 
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Autopsy disclosed the presence of chronic rheumatic aortic and mitral endo- 
carditis. In the left auricle there was a patch of acute ulcerative endocarditis, three 
centimeters in diameter, on which there still remained large and small clots which 
appeared to be the source of the repeated popliteal emboli. There were old and new 
infarctions of the lungs and spleen. The first popliteal embolus had been organized 
and endothelialized, the lumen of the vessel at its bifurcation being occluded by a 
fresh embolus. 

In this patient the following interesting points are illustrated: a double 
obstruction of the right popliteal artery, an unusual source of thrombotic 
emboli in the presence of the more common one (mitral stenosis with 
auricular fibrillation), and recovery from an obstruction of the popliteal 
artery following the use of conservative measures. 

Case 3. A. S., aged 47, female, awoke at 4 a.m. on February 5, 1941, complain- 
ing of pain, coldness, numbness and loss of motor power in the left leg below the 
knee. The leg was treated by the application of hot saline packs. There was no 
relief from the above symptoms. On February IS she noticed discoloration of a 
bunion on the inner aspect of the first metatarsal joint. The patient was admitted to 
the hospital on this day. 

On examination the left leg was cold below the knee. The left foot was cyanotic. 
There was no popliteal or dorsalis pedis pulsation. No oscillometric variations were 
secured below the knee. There was a presystolic mitral murmur and auricular 
fibrillation. A diagnosis of embolism of the left popliteal artery was made. 

The patient was given papaverine hydrochloride (gr. %) every fourth hour by 
mouth for 21 days. The alternating pressure and release cuff was used con- 
tinuously for 10 days. The remainder of the treatment was symptomatic. The 
patient was discharged on April 1, 1941, with but a small patch of dry gangrene on 
the outer aspect of the first toe on the affected foot. 

Treatment. The treatment to be employed may be of two types, the con- 
servative and the radical. Some clinicians prefer the immediate surgical 
approach and when the popliteal or brachial vessels are affected this operation 
seems not too difficult. There are not a few instances in which the im- 
mediate removal of an embolus from the aortic, the popliteal or the brachial 
has proved most effective. Because the source of arterial embolism is so 
often the heart and because of the great tendency to recurrence, we are 
strongly of the opinion that the conservative handling of these cases in com- 
parison with one more radical often offers an equal if not a greater chance of 
saving the limb of the patient. The aims of the conservative treatment are 
two : the relief of vascular spasm and the establishment of collateral circula- 
tion. To relieve vascular spasm, paravertebral block, papaverine and va- 
rious physiotherapeutic measures which particularly aim to maintain the tem- 
perature of the part are employed. To prevent thrombosis and assist in the 
establishment of collateral circulation, heparin, the passive vascular exercise 
machine (Pavex), and the Collins-Wilinsky apparatus are employed. 

The first concern of the physician when an embolus lodges is the relief 
of vascular spasm by blocking the sympathetic roots. This, in the case of 
popliteal obstruction, should be attempted by injecting the first, second and 
third lumbar roots. Although in the hospital this procedure is usually 
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performed by a surgeon familiar with the regional anatomy involved, a phy- 
sician with but little practice may perform this injection satisfactorily. 
Paravertebral block should probably be performed daily for four or five days 
following the lodging of an embolus. It is gratifying after a successful 
block to note the improvement in color and temperature, and the lessening 
of pain which result when a spastic vessel segment is thus relaxed. Papav- 
erine hydrochloride should be administered intravenously in one-half to 
three-quarter grain doses every four hour's night and day. Denk, 7 in 1934, 
reported the recovery of seven out of 10 patients with the use of papaverine 
alone, and Herman and Reid s a perfect record of 10 out of 10 patients by 
using Pavex alone. Such results are most unusual. The limb is im- 
mediately placed beneath a thermostatically controlled cradle with the tem- 
perature set at about 98° F. The common metal or wooden cradle with 
electric bulb suspended from its roof is incapable of providing an evenly 
regulated temperature. To expose the limb to a high degree of temperature 
is to accelerate metabolism in an already impoverished tissue. The limb 
should be encased in a flannel operating room boot and of course pressure 
points prevented. 

The prevention of the formation of proximal clots and perhaps the pro- 
motion of the seepage of blood through a partially obstructed channel by 
heparinization should be attempted early. It has been the custom of the 
writer to administer at once 5 c.c. (5,000 units) of heparin intravenously in 
100 c.c. of salt solution, allowing three to five minutes for its entrance into 
the vein. The apparatus consists of a ureteral catheter placed within the 
vein of the non-affected foot. This is connected to. the tubing from the 
container by the insertion in the end of the catheter of an 18 gauge needle. 
The advantage of an arc of 15 to 20 inches for movement of the limb is 
obvious, and local irritation and the likelihood of infection at the point of in- 
jection are reduced to a minimum. Ten c.c. of heparin are added to 500 c.c. 
of salt solution and allowed to enter the vein at the rate of 2 to 4 c.c. a minute. 
Coagulation time, taken twice a day, is maintained at about 20 minutes. 
Passive vascular exercise is given one-half hour twice a day with the gauge 
set at plus 40 for pressure and minus 30 for vacuum. The Collins-Wilinsky 
alternating pressure cuff is applied to the thigh continuously except when 
passive vascular exercise is being administered. If embolectomy is per- 
formed, heparinization is always necessary. The writer is of the opinion 
that the recent suggestions of some clinicians that coagulation time may be 
maintained at a satisfactory level by sixth hour injections of 5 c.c. of heparin 
are not practicable. In his hands the periodic intravenous injection of 
heparin produced an irregular coagulation time curve. 

Summary 

1. Eleven cases of popliteal occlusion were presented. 

2. Comments on the symptoms as related to diagnosis were made. 
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3. The necessity of early diagnosis was stressed, it being stated that 
treatment, whether it be radical or conservative, must be begun within the 
first six hours if good results are to be expected. 

4. The value of a carefully planned conservative routine was pointed out. 

5. The technic of heparinization was briefly described. 

.The liquaemin (heparin^ used in the treatment of these patients was obtained by a 
grant from the Roche-Organon Company, Nutley, N. J. 
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CHANGES OF THE WATER TOLERANCE TEST IN 

HEPATIC DISEASE * 


By David Adlersberg, M.D., and Charles L. Fox, Jr., M.D., 

New York , N. Y. 

It has long been recognized that liver diseases are frequently associated 
with disturbances in water metabolism. Hanot made the well known state- 
ment “II y a un oedeme hepatique comme il y a un oedeme renal.” Gilbert 
and Lereboullet 1 observed in some cases of liver disease oliguria, "opsiurie 
hepatique,” which in severe cases may lead to anuria. Later, experimental 
observations, particularly by E. P. Pick and his coworkers , 2 established the 
important role of the liver in water metabolism. Analogous clinical ob- 
servations have also been made . 3 It seemed that the disturbance of water 
metabolism would be of diagnostic significance if it could be correlated with 
the nature and extent of hepatic damage. 

Experimental Hepatic Damage 

Hepatic damage was produced in dogs by one of us (D. A.) by repeated 
administration of phosphorus and histamine . 3 In the early stages of in- 



Fig. 1. Progressive changes of the water metabolism in dogs caused by hepatic damage 
in chronic phosphorus and histamine intoxication. 

A. Water tolerance test in experimental phosphorus intoxication. 

1. Control after 200 c.c. tap water given by stomach tube to fasting dog (weight 10 kg.) 

2. and 3. Examples of early hepatic damage (second week). Exceeding and accelerated 

diuresis, “shift to the left.” . 

4. Example of later stages (fifth to sixth week). Diminished and delayed diuresis, shift to 
the right.” 

B. Water tolerance test in experimental (chronic) histamine intoxication. 

1. Control after 200 c.c. tap water given by stomach tube to fasting dog (weight 6.2 kg.) 

2. Example of early stage (first week). Accelerated diuresis, “shift to the left.” 

3. Example of later stages (third week). Delayed diuresis, "shift to the right.” 

* Received for publication May 26, 1942. 

From the Medical Services of The Mount Sinai Hospital, New York, N. Y. 

Work done during tenure by one of us (C. L. F.) of Moritz Rosenthal Fellowship. 
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toxication, with mild hepatic damage, water intake caused an early and ex- 
cessive diuresis (figure 1), the curve of which is characterized by a “shift 
to the left.” In later stages with considerable hepatic damage, diuresis was 
delayed and diminished and showed a “shift to the right” in the diagram. 
Furthermore, water retention in the tissues was demonstrated by the intra- 
dermal wheal test and by chemical determinations. 8 

Clinical Observations 

This information was then applied to a clinical study of liver disease. 
To make the results comparable a uniform technic of performing a water 




Fig. 2. (Left) Normal water tolerance test in man. In this example the total elimina- 
tion is 1355 c.c. in five hours ; rate of diuresis is characterized by maximum output during 
the second and third hour; spec, gravity (dotted line) varies inversely with water output, the 
minimum is 1.001. 

Fig. 3. (Right) Early stage of arsphenamine hepatitis. 

A. First water tolerance test (12.4). Total elimination 1780 c.c. Icteric index 60, serum 

cholesterol 189 mg. per cent. 

B. Second water tolerance test, one week later (12.11). Total elimination 1455 c.c. Icteric 

index rose to 125. 

Note early exceeding diuresis in A with marked shift to the left. A week later the 
shift to the left persists. The findings resemble early experimental hepatitis. 


tolerance test was adopted. Fasting subjects were given 1500 c.c. of tap 
water within 20 to 30 minutes. The bladder was emptied by voiding, and 
urine specimens were obtained every 30 minutes for five hours-. The vol- 
ume and specific gravity of each specimen were measured and these data were 
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arranged in a diagram as shown in figure 2, which is representative of the 
tests performed on 30 healthy control subjects. On this basis, the following 
criteria of a normal water tolerance test can be formulated. They corre- 
spond to similar tests for renal function. 4 

A. Total elimination in five hours: 1200-1500 c.c. 

B. Rate of diuresis: The output uniformly rises to a maximum during 

the second and third hours and then declines. 

C. Specific gravity: Fluctuates inversely with the urinary output; the 

minimum (1.000 to 1.003) coincides with the maximum output 
during the second and third hours. 

The patients with liver disease who were studied, mostly with icterus, 
may be divided into two general groups : one with parenchymatous liver dis- 
ease and one without. The diagnosis was established by the usual methods 
and tests: history and physical examination, roentgenographic examination, 
icteric index, galactose and sodium benzoate tolerance tests, cholesterol- 
cholesterol ester ratio, and the d-lactate clearance test. In some cases the 
diagnosis was verified by aspiration biopsy. 

As a result of these many sided investigations it was possible to select a 
group of patients in whom all the evidence indicated the presence of par- 
enchymatous liver disease (acute and subacute hepatitis). Furthermore, 
there were included for this study only patients who showed no renal or 
cardiovascular changes that might influence their water metabolism. In all 
cases the values of urea nitrogen (or non-protein nitrogen) and of . proteins 
in the blood were normal; the urine was free of albumin and showed the 
ordinary range of variation in specific gravity. No cases of ascites were 
included. None of the patients presented signs of the so-called hepatorenal 
syndrome. In this selected group of patients water tolerance tests were 
done at intervals. The various stages of their disease were' compared with 
alterations in the water tolerance test in terms of total elimination, rate of 
diuresis, and fluctuation of specific gravity; 

A. Total elimination in five hours. In mild degrees of hepatitis elimina- 
tion was normal (1200-1500 c.c.) or increased (1800 c.c.). In severe 
hepatitis the output was diminished (300 c.c. to 1000 c.c.). The retention 

- of water in this test roughly paralleled the severity of the disease. 

B. Rate of diuresis. In cases of mild hepatitis the rate of diuresis in- 
creased uniformly to the maximum at the second or third hour (as in 
normals). Not infrequently the rate was accelerated so the maximum oc- 
curred in the first hour. When plotted, the peak of diuresis was then shifted 
to the left. In severe hepatitis this shift to the left frequently appeared at 
the onset and in later stages was replaced by delayed diuresis, without the 
usual fluctuations in volume and specific gravity of the specimens. The 
graphic presentation of the data failed to show the peak at the mid period; 
in some cases the curve of diuresis was shifted to the right. 

C. Specific gravity. In cases of mild hepatitis associated with normal 
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or increased water elimination, the minimum reached 1.000 to .1.003. In 
cases of diminished diuresis, the minimum specific gravity, 1.004 to 1.008, 
was shifted to the left or right and coincided with maximum diuresis. 

Parenchymatous Liver Disease. This group comprised- 23 patients on 
the wards of the hospital. A few typical examples are presented below. 

Case Reports 

C. G., white female, aged 34, was admitted to the hospital following a street 
accident and transferred to medical wards because of jaundice. The patient was 
receiving antisyphilitic treatment in the dispensary. The last injection of neo- 
arsphenamine had been given two weeks previously and was followed by a red, itching 
eruption. The skin and sclerae were slightly icteric, liver and spleen were not pal- 
pable. The blood count was normal, the icteric index 60, cholesterol 189 mg. per 
cent, non-protein nitrogen 25 mg. per cent. Takata-Ara test one week later was 
moderately positive. Urine contained bilirubin and was otherwise normal. The 
diagnosis was early arsphenamine hepatitis. 

The water tolerance tests performed on admission and one week later are shown 
diagrammatically in figure 3. The diuresis exceeded the intake in the first test and 
declined to normal in the second. In both instances the peak of the diuresis- occurred 
in the first hour, resulting in a marked shift to the left of the curve. The specific 
gravity was similarly shifted to the left. The changes in the water tolerance test in 
this case of very early acute hepatitis bear a striking resemblance to those in early 
experimental hepatitis (figure 1). 

M. V., white female, aged 57, was admitted with a history of anorexia, malaise 
and jaundice of two months’ duration. The skin and sclerae were icteric. The liver 
was palpated 2 cm. below the costal margin and later diminished in size and became 
impalpable. The blood count was normal, the icteric index 23 to 40, cholesterol 312- 
440 mg. per cent, cholesterol esters 110-150 mg. per cent, Takata-Ara 4 plus, sodium 
benzoate test positive (less than 0.5 gm.). The urine showed a very faint trace of 
albumin, bilirubin, and urobilinogen up to 1 : 160. The diagnosis was toxic hepatitis, 
possible subacute yellow atrophy. 

The water tolerance test (figure 4) showed marked diminution of water elimina- 
tion; the total output was 384 c.c. The rate of diuresis was characterized by a lack 
of the normally observed variations resulting in a relatively flat curve. The specific 
gravity showed markedly impaired dilution. 

L. H., white female, aged 48, was admitted because of weakness, moderate weight 
loss and jaundice of two months’ duration. The skin and sclerae were icteric. The 
liver was markedly enlarged, extending to the umbilicus, and felt firm and nodular. 
The spleen was also palpable 4 cm. below the costal margin. The blood count was 
normal, the icteric index ranged from 15 to 40, serum proteins 7.1 per cent, cholesterol 
170-460 mg. per cent, cholesterol esters trace to 110 mg. per cent, galactose test was 
positive (4.2 to 9.0 gm.) on many occasions, sodium benzoate and d-lactate tests were 
also positive. The urine contained no albumin, urobilinogen up to 1 : 320 and 
.bilirubin. Aspiration biopsy showed “chronic and acute interstitial hepatitis, liver 
cell degeneration, striking periportal infiltration with leukocytes.” The diagnosis was 
cholangitic cirrhosis with superimposed hepatitis. 

The water tolerance test was followed in this case over a period of four months 
(figure 5) along with the usual clinical tests. During this time there were fluc- 
tuations in the intensity of the disease. The earliest water tolerance test showed a 
shift to the left. Two weeks later when the jaundice had increased, this shift per- 
sisted and the total elimination was diminished. When the icterus decreased five 
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days later and the galactose test showed improvement, the water tolerance test re- 
turned to normal with a normal diuresis pattern. This improvement in the patient’s 
condition was only temporary. Progressive impairment of liver, function recurred 
and was associated with diminished water output and lack of the usual variations in 
diuresis and specific gravity (hepatitis pattern). Then, two months later, with im- 
provement of liver function, there was also an almost normal water tolerance test 
pattern. 

Similar changes of the water elimination and the diuresis pattern were observed 
in the next case of arsphenamine hepatitis. 
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Fig 4 Typical case of severe hepatitis. Water tolerance test shows total elimination 
of only 384 c.c., less than half normal; rate of diuresis is abnormal, marked vara 8 
individual specimens are absent; dilution is impaired, lowest specific g y • 
index was 23. Galactose tolerance test and sodium benzoate test were 4 plus posiuv . 

E. V. a Puerto Rican male, aged 30, was admitted with itching and jaundice of 
two months’ duration. The antisyphilitic treatment began 15 months prenou y 
was stopped six months prior to admission because of a generalized eruption, 
was intense icterus, the liver was palpable 2 cm. below the costa maigm, a 
spleen was palpable 8 cm. below the costal margin. The blood conn was no > 
serological tests for syphilis were negative, the icteric index was , an 
terol 165-190 mg. per cent with cholesterol esters 32-80 mg. per cent The ga< • 
test was positive (6. 1-7.1 gm.), sodium benzoate 0.8-2.5 gm. The urine was P 
for arsenic, bilirubin, and urobilinogen up to 1:160. The diagnosis vas ar 

hepatitis of long duration. „ , , ,, B 

Slow, progressive impairment is indicated in the first three cui yes y 
duced output and diminished fluctuations of volume and specific gravity (figure OJ. 
There was no shift to the left. Coincidental with clinical improvement there was 
also improvement of the water tolerance test. 
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Obstructive Icterus. The second group consisted of 10 cases of obstruc- 
tive jaundice caused by stone or neoplasm, one case of congenital hemolytic 
icterus and one case of “Band's syndrome.” In these cases the water 
tolerance tests were within normal limits. The diuresis pattern in none of 
the cases resembled that found in hepatitis. As examples, the curves are 
presented of one case of obstructive jaundice caused by carcinoma of the 
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Fig. 5. Changes of the water tolerance test in the course of a long-standing chronic 
hepatitis. 

A. First water tolerance test (10.29). Total elimination 1410 c.c. Icteric index 21, serum 

cholesterol, 460 mg. per cent, esterified cholesterol 110 mg. per cent. Galactose tolerance 
test: 8.1 gm. D-Lactate test: 2 plus positive. 

B. Second water tolerance test (11.11). Total elimination 947 c.c. Icteric index 40, serum 

cholesterol 275 mg. per cent, esterified cholesterol 60 mg. per cent. Galactose tolerance 
test: 5.5 gm. 

C. Third water tolerance test (11.18). Total elimination 1544 c.c. Icteric index 18. Galac- 

tose tolerance test: 4.2 gm. General condition markedly improved. 

D. Fourth water tolerance test (12.6). Total elimination 591 c.c. Clinically, exacerbation 

of symptoms for past 7-8 days. 

E. Fifth water tolerance test (1.28). Total elimination 732 c.c. Icteric index 15, serum 

cholesterol 170 mg. per cent, esterified cholesterol only in trace. Galactose tolerance 
test: 9.0 gm. D-Lactate test: 4 plus positive. Patient is gravely ill. 

F. Sixth water tolerance test (2.22). Total elimination 1101 c.c. Icteric index 10, serum 

cholesterol 225 mg. per cent, esterified cholesterol 47 mg. per cent. D-Lactate test : 2 
plus positive. Patient is slowly improving. 

Note impaired dilution arid shift to the left in B with improvement in C, progressive 
impairment of water tolerance test in D and E coinciding with the clinical picture and then 
gradual improvement in F. 

head of the pancreas, the case of congenital hemolytic icterus, and the case of 
“Band's syndrome” (figure 7). 

Not infrequently, obstructive jaundice may be associated with hepatic 
parenchymal damage. - These cases present the usual clinical evidence of 
obstructive icterus whereas laboratory data suggest parenchymal damage. 
The water tolerance test likewise may show a pattern of hepatitis in these 
cases. An example of this is shown in figure 8. Initially there was reduced 
output, delayed diuresis and no marked decrease in specific gravity. The 
pattern showed marked shift to the right. Later with increasing jaundice, 
impairment manifested itself by early diuresis with shift to the left. In the 
last curve, the output was normal but the shift to the left persisted. 
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Fig. .6. Progressive impairment followed by gradual improvement in a moderate ar- 
sphenamme hepatitis. 

A. First water tolerance test (1.23). Total elimination 1292 c.c. Icteric index 27, serum 

cholesterol 165 mg. per cent, esterificd cholesterol 42 mg. per cent. Galactose tolerance 
test: 7.1 gm. Sodium benzoate test: 0.8 gm. 

B. Second water tolerance test (1.28). Total elimination 979 c.c. Icteric index 25, serum 

cholesterol 175 mg. per cent, esterificd cholesterol 30 mg. per cent. Galactose tolerance 
test: 8.2 gm. 

C. Third water tolerance test (2.17). Total elimination 937 c.c. Icteric index 27, serum 

cholesterol 190 mg. per cent, esterified cholesterol 32 mg. per cent. Galactose tolerance 
test: 9.1 gm. 

D. Fourth water tolerance test (2.25). Total elimination 1051 c.c. Icteric index 20. 

Sodium benzoate test: 2.5 gm. General condition gradually improving. 

Note reduction of total output and impaired dilution, most marked in C, followed by 
slight improvement in D coinciding with the clinical picture. 

Discussion 

The observations described above together with the results of the animal 
experiments 3 confirmed the old clinical impression that parenchymatous 
hepatic damage is associated with profound changes in water metabolism. 
This suggests the possibility of using the impairment of water metabolism 
as a diagnostic sign of disturbed liver function. It is generally acknowl- 
edged that impairment of some of the many functions of the liver may occur 
without changes in the others. This has been shown for experimental 
hepatic damage caused by phosphorus and carbon tetrachloride 5 as well as in 
human disease. 6 Accordingly, it was of interest to compare the results of 
the usual liver function tests with the water tolerance test. Since all of these 
cases had a galactose test, the following comparison of the. 23 cases of hepa- 
titis may be of interest. 


Galactose and water tolerance test positive 17 cases 

Galactose and water tolerance test negative 2 cases 

Galactose test positive and water tolerance test negative 4 cases 


Total • 23 cases 


It is evident that in this small group of cases the simple water tolerance 
test compares rather favorably with the more elaborate galactose test. 

It must be realized that an impaired water tolerance test may be taken as 
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Fig. 7. (Above) Other types of icterus and hepatic disease without changes in- water 
tolerance test. 


A. Obstructive jaundice, carcinoma of head of the pancreas. Water tolerance test showed 
total elimination of 1209 c.c. Icteric index 30, serum cholesterol 340 mg. per cent, 
esterified cholesterol 83 mg. per cent. Galactose tolerance test : 0.8 gm. 

• Congenital hemolytic icterus. Water tolerance test showed total elimination of 1185 c.c. 
Icteric index 23, serum cholesterol 215 mg. per cent, esterified cholesterol 90 mg. per cent. 
Galactose tolerance test: 0.5 gm. 

C. Hepatosplenomegaly, Band’s syndrome. Water tolerance test showed total elimination 
ot 1208 c.c. Icteric index 6, serum cholesterol 225 mg. per cent,, esterified cholesterol 78 
mg. per cent. Galactose tolerance test : 3.0 gm. Sodium benzoate test : 2.4 gm. 

Note in all three cases : Elimination of water, rate of diuresis and dilution are normal. 

Fig. 8. (Below) Alteration of the water tolerance test in hepatitis superimposed on 
common duct neoplasm. 11 


A. First water tolerance test (3.13). _ Total elimination 538 c.c. Icteric index 23, serum 
cholesterol 290 mg. per cent, esterified cholesterol 87 mg. per cent Galactose tolerance 
test . 5.U gm. D-Lactate test : 2 plus positive. 

*4 Second water tolerance test (3.18). Total elimination 1131 c.c. Icteric index 28. 

C. Third water tolerance test (3.24). Total elimination 1361 c.c. Icteric index 30, serum 
test 0.6 gm 20 mg ' PCr Cent ’ esterlfied chol esterol 145 mg. per cent. Galactose tolerance 

rr.c„ir 0tC - ln A '^addition to reduced output and impaired dilution, the delayed rate of diuresis 
resulting m a shift to the right; m B water elimination is still impaired although outmit is in 

tlV and t d ' lu . tI0n bet l e L the rate of diuresis is accelerated causing a shift to die left" 
in C the output is normal but the shift to the left persists. b 1 leU ’ 
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an indication of liver damage only when other factors that can affect water 
elimination are absent. These factors are : hyperpyrexia, cachexia, dehydra- 
tion, edema, hypoproteinemia, cardiovascular and renal disease, certain endo- 
crinological diseases and hepatorenal syndrome. The presence of ascites 
obviously precludes the use of the water tolerance test to estimate the hepatic 
damage in cases of liver cirrhosis. In other words, when any of these con- 
ditions are present, the water tolerance test cannot be used as a measure of 
hepatic damage. This distinct disadvantage is only partially counterbalanced 
by the simplicity of the test. It can be performed at no cost, without special 
apparatus at the doctor’s office or in the patient’s home as well as in a 
hospital. 

The alteration of the water tolerance test in cases of hepatic damage is 
only one sign of a more profound alteration of water metabolism. Another 
sign is the not infrequent, latent or manifest edema which may progress to 
anasarca and ascites at the height of the disease. 

Summary 

The use of a water tolerance test in liver disease is described. In the 
absence of other factors influencing water metabolism, a positive water 
tolerance test is suggestive of hepatic damage. 
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ON THE IMPORTANCE OF MALARIA AS A CAUSE 
OF FALSE POSITIVE SEROLOGIC REACTIONS * 

By T. R. Dawber, M.D., P. A. Surgeon, U.S.P.H.S., 

Stapleton, S. I., N. Y. 

The evaluation of positive serologic tests for syphilis is a problem which 
every physician must face. A diagnosis of syphilis is a serious matter, and 
its implications may be far reaching. Failure to start treatment in a known 
syphilitic as early as possible may well be grounds for malpractice. Equally 
serious and sometimes disastrous is a diagnosis of syphilis in some one who 
does not have the disease. From a public health point of view this may not 
be of much concern since in the general population of healthy individuals 
diagnostic errors due to false positive serologic reactions occur in only about 
1 in 4000 individuals. 4 

Looked at from the individual patient’s standpoint, however, such statis- 
tics mean little. No patient wants to be labeled a syphilitic unless he has the 
disease since he knows, or soon learns, that this entails prolonged, and un- 
fortunately, in some hands, painful treatment with drugs which are not 
entirely devoid of danger. Therefore, due caution must be exercised in 
making every diagnosis of syphilis. In the presence of clinical or historical 
evidence of the disease the interpretation of positive serologic reactions will 
in most cases not be difficult. However, when the occasional positive reac- 
tion is reported on a patient with no history or physical findings of infection 
difficulties arise. 

In a recent review of this subject Moore et al. 1 have very carefully in- 
dicated a method of approach to the problem. They have shown the course 
of study to which all suspected cases of false positive serologic tests should be 
subjected. 

From numerous studies 2< 3 it has been shown that yaws, leprosy, in- 
fectious mononucleosis and malaria are diseases in which positive serologic 
tests for syphilis can be frequently expected. In occasional instances other 
conditions, e.g., pneumonia, vaccinia, measles, and other acute febrile diseases 
may give rise to false positive tests. 

Since yaws and leprosy are extremely infrequent diseases in the United 
States, it will be seen that infectious mononucleosis and malaria will be the 
chief causes of biologic false positive serologic reactions. Unfortunately 
both of these diseases are quite common and often are present in a sub- 
clinical state. 

This is particularly true of chronic or latent malaria. There can be little 
doubt that when routine blood samples are taken from all personnel of a 
factory, camp, etc., certain of those taken may be infected with latent malaria. 

* Received for publication May 19 , 1942 . 
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I his point lias been frequently suggested but is difficult to prove. Reports 
on the occurrence of false positive serologic tests in malaria are all concerned 
with the occurrence of the positive test in known cases of the disease. 5 ’ 7 
That chronic malaria without positive smear will give a positive serologic 
reaction is still doubted. Mohr, Moore and Eagle state 3 that a positive test 
may be expected “only during or shortly after the acute febrile illness.” 

In this paper I shall attempt to show that latent malaria may produce 
positive tests which may easily be mistaken for latent syphilis and that the 
distinction between the two conditions will not always be easy. In a review 
of all the cases of naturally occurring malaria seen at the U. S. Marine Hos- 
pital, Norfolk, Virginia, between July, 1936 and July, 1940 the following 
facts were established : 

1 he total number of cases of malaria was 64. 

The total number of cases with positive serologic tests was 19. 

1 he number of cases definitely diagnosed as syphilis was seven. 

1 he number of cases probably due to syphilis was four. 

The number of cases with false positive serologic reactions was eight. 
Of these eight cases in which positive tests were found due to malaria, my 
attention was immediately called to the following : 

Case Reports 

Case 1 . R. C., a 20 year old white male CCC boy, was admitted to the Venereal 
Disease Service of the U. S. Marine Hospital, Norfolk, Virginia, on June 25, 1937. 

He had been well up to five months before admission when he developed a “sore” 
on his penis. This had lasted for about two weeks and then subsided and disappeared. 
Six weeks before admission he had a sore throat and was treated for the “fiu.” Five 
days before admission he had “fever” and abdominal pain. One week before ad- 
mission he had a sample of blood sent to the State Laboratory for routine test along 
with the remainder of the CCC camp. This blood test was reported positive. A 
repeat test was sent to the State Laboratory and this was also positive. At the time 
of admission the patient had no complaints. It was believed on admission that the 
patient had early latent syphilis. 

Physical examination showed some injection of the pharynx and a few small 
palpable cervical glands. The patient remained well for the next three days. A blood 
test taken on the Ward on admission showed Kahn reaction was three plus, Wasser- 
mann strongly positive. On June 28, 1937 he had a chill and developed a temperature 
of 40.2° C. A blood smear was taken and showed tertian malaria. This was the first 
chill the patient had had during his entire present illness. Treatment with quinine 
was begun. 


On 7/1/37 Kahn— 3 plus 
7/8/37 Kahn — negative 
7/12/37 Kahn — negative 
7/19/37 Kahn — negative 


Wassermann — strongly positive 
Wassermann — negative 
Wassermann — negative 
Wassermann — negative 


Prior to the development of the chill this patient was considered definitely syphilitic 
and would have been treated as such had he not fortunately developed clinical malaria. 
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A smear had not been taken in this case prior to the chill so that it cannot be stated 
definitely that he had no evidence of malaria prior to onset of chill. It is my belief 
that he had chronic malaria, the only manifestations of which were the positive 
serologic tests. 

In the presence of history of penile sore with later developments of a sore throat, 
with the positive serologic reactions, the diagnosis of syphilis could hardly be 
criticized. 

Case 2. J. W., a 17 year old colored CCC enrollee, was admitted to the hospital 
July IS, 1939. He had been well up to three days before admission when he de- 
veloped a headache. He had a moderate epistaxis. Later in the day he had a chilly 
sensation and several more nose bleeds. During the next two days he had frequent 
nose bleeds and on the day before admission had another chill. At the time of ad- 
mission he had no complaints. 

There was no history of venereal disease. Physical examination was essentially 
negative. The temperature was normal on the day of admission with a maximum of 
37.3° C. on the following day. The temperature then stayed normal until July 28, 
1939. A blood smear was negative for malaria July 19, 1939. On July 17, 1939 Kahn 
reaction was 2 plus, Wassermann positive. On July 20, 1939 Kahn reaction was three 
plus, Wassermann positive. A specimen of blood sent to the Venereal Disease Re- 
search Laboratory at Stapleton, N. Y. showed Kline exclusion, four plus ; Kline diag- 
nostic, three plus; Kahn, negative; Wassermann, positive. 

As no evidence of malaria or other acute illness appeared he was transferred to 
the venereal disease service with a diagnosis of probable early latent syphilis. On 
July 28, 1939 he had a chill and tertian malarial parasites were found on the smear. 
Quinine therapy was begun. On July 31, 1939 the following serologic reactions were 
reported : Kahn, negative ; Wassermann, 1 plus, doubtful ; Kline exclusion, three plus ; 
Kline diagnostic, one plus. Repeated serologic tests on August 7, August 10, and 
August 14, 1939, were all negative. 

In this case the patient was admitted for malaria, but during two weeks’ 
observation no evidence of malaria or other acute febrile disease was found. 
Malaria was believed to be ruled out and because of positive serologic reac- 
tions he was considered syphilitic. Again, fortunately for the patient, a chill 
and demonstration of the parasites prevented a long course of antisyphilitic 
treatment for non-existent syphilis. In these two cases subclinical malaria (a 
better term than “chronic malaria”) gave rise to positive serologic reactions 
which were assumed to be due to latent syphilis. 

It will be seen that errors can be made in the opposite direction, since if it 
is assumed that all positive serologic reactions obtained during the clinical 
course of malaria are due to malaria, some cases of latent syphilis will be 
missed. It is necessary, therefore, that all positive serologic tests found 
during malarial infection be rechecked until the test is shown to have been 
falsely positive because of malaria, or else due to syphilis. In this regard 
the question of how long one can expect the false positive reactions to persist 
after treatment for malaria has been started will be raised. Kitchen and 
Kupper found that the seropositive stage varied from eight to 66 days in 
inoculation malaria, but their patients were of course allowed to have re- 
peated paroxysms and most of the cases were not treated with antimalarial 
drugs. Nagell and Langhans s state that the complement fixation test was 
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positive in nine out ol 10 patients with inoculation malaria. They state that 
the test again became negative seven to 15 days after the last chill with 
quinine treatment. 

With all the cases seen in this series the serologic reactions became 
negative within a period of 10 days except for one case. - 

Case 3. J, C., a 61 year old white male, was admitted to the hospital on Novem- 
ber 6, 1939 with a history of chills two days before admission. On the following day 
he had another chill and blood smear was positive for tertian malaria. Quinine 
therapy was begun. No further chills occurred. The following is a list of serologic 
reactions found in this case: 

11/8/39 Kahn — 1 plus Eagle — negative 

11/9/39 Kahn — 4 plus Eagle — negative 

11/11/39 Kahn — 4 plus Eagle — negative 

11/13/39 Kahn — 4 plus Eagle — negative 

11/16/39 Kahn — 3 plus Eagle — negative 

On November 16, 1939 a blood sample was sent to Venereal Disease Research 
Laboratory at Stapleton, N. Y. 

Wassermann — Anticomplementary, Kahn — positive. 

Kline Exclusion — 4 plus, Kline Diagnostic— 4 plus. 

11/18/39 Kahn — 4 plus Eagle — negative 

On November 18, 1939 a blood sample was sent to Venereal Disease Research 
Laboratory at Stapleton, N. Y. 

Wassermann — Q.N.S., Kalin — doubtful. 

Kline Exclusion — 4 plus, Kline Diagnostic — doubtful, plus-minus 
11/20/39 Kahn— 4 plus Eagle — negative 

On November 20, 1939 a blood sample was sent to Venereal Disease Research 
Laboratory at Stapleton, N. Y. 

Wassermann — Anticomplementary; all others, Q.N.S. 

11/25/39 Kahn — 4 plus Eagle — negative 

11/27/39 Kalin — 4 plus Eagle — negative 

12/13/39 Kahn — negative Eagle — negative 

1/12/40 Kalin — negative Eagle — negative 

On January 12, 1940 a blood sample was sent to Venereal Disease Research 
Laboratory at Stapleton, N. Y. 

Kline Exclusion — negative, Kline Diagnostic — negative. 

Wassermann — negative, Kahn— negative. 

In this case the serologic reactions continued positive for a period of 18 days 
following the last chill. 

It would then appear that if one allows a month to elapse following a 
malarial infection, the serologic reactions should certainly have become nega- 
tive, assuming that adequate therapy has been given. In this regard it should 
be noted that all our cases were treated with the “long course” treatment of 
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quinine, i.e., daily quinine over a period of six to eight weeks. With the 
“short course” four day treatment as now advocated by some, the serologic 
changes to negativity may not be so rapid. 

Summary 

1. Sixty-four cases of naturally occurring malaria were reviewed. 

2. Two cases are cited in which a diagnosis of syphilis was erroneously 
made on serologic reactions found to be positive because of latent malarial in- 
fection. In each case development of clinical malaria occurred before anti- 
syphilitic treatment was begun. It is believed that these two cases will at 
least partially help to disprove the present accepted belief that the symptom- 
less malarial carrier state cannot produce false positive serologic reactions. 

3. The longest period of positivity of serologic reactions with quinine 
therapy was 18 days after the last chill. This occurred in only one case. 
The other cases all had negative reactions within a period of 10 days follow- 
ing the last chill. 
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THROMBOSIS AND EMBOLISM OF THE 
ABDOMINAL AORTA * 

By Irving Greenfield, M.D., F.A.C.P., Brooklyn, N. Y. 

Thrombosis of the abdominal aorta was first described by Graham 1 in 
1814. In the steadily growing literature, the diagnosis in the vast majority 
of cases has been confirmed by postmortem examination. The number of re- 
ported cases, however, gives a false index of the frequency with which 
thrombosis and embolism of the abdominal aorta occur. For, as Leriche 3 
pointed out, a number of cases are not reported because recovery prevented 
confirmation of the diagnosis. It is reasonable to state, therefore, that 
thrombosis and embolism of the abdominal aorta probably occur more fre- 
quently than the proved reported cases would seem to indicate. 

In 1898, when Welch 3 reviewed the literature, 59 cases were collected. 
Thrombosis of the abdominal aorta was suspected in 14 of these cases and an 
embolus in the remainder. Thirty-three additional case reports were added 
during the next 34 years, and to these Wylde * added two cases which he ob- 
served, bringing the total number of cases which he reviewed to 94. In an 
excellent summary of the literature, Banowitch and Ira 5 cited 1 1 additional 
cases and added five cases which they observed at the Long Island College 
Hospital. Rotlistein 0 collected and reviewed briefly the reports of 13 cases 
'OF thrombosis and embolism of the abdominal aorta which occurred in in- 
fants and in children under 15 years of age. To these, his case was added, 
so that in 1935 the total number of recorded cases was. 123. During the 
past seven years, 33 additional observations have appeared. This brings the 
total number of cases of thrombosis and embolism of the abdominal aorta 
reported during the century and a quarter which followed Graham’s original 
description to 156. The purpose of this presentation is to add five additional 
cases. One of these was observed by the author; and the remaining four f 
were taken from the records of the Brooklyn Jewish Hospital. 

Case Reports 

Case 1. A 56 year old white man who had had a right nephrectomy because of 
tuberculous disease was taken ill with pains in the right upper abdomen several hours 
after a meal consisting of waffles and butter. The pain was colicky in character, 
radiated to the right shoulder, and was associated with nausea and general malaise. 
Four days later a yellowish discoloration of the sclerae and skin was noted. The 
temperature was elevated to 102° F. ; the systolic blood pressure in mm. of mercury 
was 126 and the diastolic 70. The pulse rate was 84 per min. Bed rest was advised. 

* Received for publication September 15, 1942, 

Presented by title at First Annual Meeting, American Federation of Clinical Research, 
Minneapolis, Minn., April 1942. 

t The author wishes to express his thanks to Dr. Alexender L. Louria and Dr. Edmund 
L. Shlevin of the Department of Medicine of the Brooklyn Jewish Hospital for permission to 
use their cases and to Dr. Max Lederer of the Dept, of Pathology for the autopsy protocols. - 

656 



657 


THROMBOSIS AND EMBOLISM OF ABDOMINAL AORTA 

The fever subsided and the icteric tint of the sclerae diminished. At about midnight 
on the tenth day of his illness, he complained of a “numb feeling” in both lower 
extremities associated with a desire to urinate. The patient left his bed and 10 
minutes later was found lying on the bathroom floor complaining of agonizing pains 
in the region of the sacrum, the perineum and both lower extremities. He was 
carried back to bed in shock and was seen within the hour. His lips were pale. The 
respirations were rapid and shallow. There were frequent cries signifying intense 
pain. The pulse rate was 110 per min. The blood pressure in mm. of mercury was 
120 systolic and 70 diastolic. The only pertinent positive physical finding aside from 
the lower extremities was a loud harsh systolic apical murmur. The lower limbs 
were warm but presented a cadaveric pallor. The pulsations of the major vessels of 
both extremities, though diminished, were present up to the groin. A large dose of 
pantopon was given to control the severe pain.. Because of the diminution of the 
peripheral pulsations bilaterally together with the intensity and distribution of the 
pain, a lesion at the bifurcation of the aorta was suspected. The pain was so severe 
that it was not controlled by pantopon and though the narcotic effect of the opiate was 
definite, slumber was interrupted by frequent groans which indicated that pain was 
still present. Within two hours the condition of the extremities had changed. The 
skin was cool and presented the appearance of cutis marmorata from the groin to the 
toes. The pulsation of the major vessels of both lower extremities from the dorsalis 
pedis to the femoral arteries had disappeared. Papaverine was 'given intravenously 
without effect. In spite of additional pantopon the patient continued to complain 
of agonizing pain in the perineum, over the sacrum and in both lower extremities. 

On admission to the hospital four hours after the onset of the acute symptoms, 
the patient was in acute distress. His restlessness and frequent shouts of pain were 
relieved by the intravenous administration of amytal solution. Examination at this 
time revealed a rectal temperature of 97.6° F., pulse 125, respirations 32, and blood 
pressure in mm. of mercury 130 systolic and 95 diastolic. The cutis marmorata was 
a deep purple and extended from the toes to the lower abdominal wall, the scrotum 
and the buttocks. The skin of both lower extremities was cool from the groin to the 
toes. No pulsations in the major vessels of either lower extremity could be felt. 

The laboratory data were: hemoglobin 79 per cent, red blood cells 4.0 m., white 
blood cells 13,800, polymorphonuclear leukocytes 96 per cent, lymphocytes 2 per cent, 
monocytes 2 per cent. The urine had a specific gravity of 1.022 and contained a con- 
siderable amount of protein, sugar and acetone. The blood sugar was 211 mg. per 
cent, urea 25.8 mg. per cent and carbon dioxide combining power 53 volumes per cent. 
Oscillometric readings taken at various levels from the foot to the groin failed to 
show patency of the vessels of either lower extremity. 

The clinical impression was that of occlusion of the abdominal aorta at its bifurca- 
tion. After 16 hours both femoral arteries were opened. The vessel walls were 
found to be thickened and sclerotic. Cork screw platinum probes were introduced 
into the lumina of the vessels for a distance of several inches and withdrawn, but no 
thrombus or part of the thrombus or blood followed the removal of the probe. The 
vessels were closed and the wounds were sutured. 

The patient was returned to his room and 5000 units of liquaemin * in normal 
saline were administered intravenously. The pulse was rapid and feeble. Rales 
were audible throughout both lung fields. The patchy cyanosis of the extremities was 
replaced by a diffuse cyanosis. The temperature rose to 105.8° F. The blood pres- 
sure in mm. of mercury was 90 systolic and 70 diastolic. His condition grew rapidly 
worse and death occurred 33 hours following the onset of the acute vascular attack. 

The anatomic diagnoses were: arteriosclerosis generalis; myomalacia cordis; 
mural thrombus in the left ventricle; dilatation of the heart; thrombus in the ab- 

* The liquaemin was supplied by Roche-Organon, Inc., Nutley, New Jersey. 
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dominal aorta, external and internal iliac arteries with occlusion ; thrombi in branches 
of the pulmonary artery; infarcts in the lung's; focal bilateral pneumonia; and infarct 
of the left kidney. 

The pertinent findings at autopsy were as follows. The heart weighed 290 gm. 
1 he anterior wall of the left ventricle in the region of the apex appeared to be bulging, 
and the overlying epicardium was dull. The foramen ovale was patent. There was 
a sharply demarcated, slightly elevated, bizarre-shaped area in the myocardium of 
the septum and left ventricle at the apex which measured 4 by 1.5 cm. and was sur- 
rounded by a bright red border. There were numerous irregularly shaped friable 
blood clots on the endocardium overlying this area. Numerous smaller blood clots 
which were firmly adherent to the wall were present in between the rather widely 
separated trabeculae carneae. Many soft, irregularly shaped yellow deposits were 
present in the ascending part of the aorta and in the aortic leaflet of the mitral valve. 
The coronary arteries were tortuous. Their walls were markedly thickened and the 
lumina were narrowed by the deposition of firm calcified material. A lumen of the 
anterior descending branch of the left coronary artery could hardly be made out. 

The abdominal aorta (figure 1) as well as both external and internal iliac arteries 



Fig. 1. The abdominal aorta (case 1) was occluded by the clot which extended into 

both iliac arteries. 


were filled with a friable blood clot, which in places was attached firmly to the wall. 
It reached 9 cm. above the bifurcation to the level of the inferior mesenteric artery. 
The intima of the aorta contained numerous soft yellow plaques. The walls of the 
femoral arteries were markedly thickened. In a cross section of the abdominal aorta, 
the intima was thickened. The endothelial lining cells were missing in areas and 
these roughened surfaces were covered by irregular thrombotic masses. The ad- 
ventitia was normal. In cross sections from the left iliac artery, the right iliac 
artery and right femoral artery, the microscopic picture was similar to that present 
in the aorta. Additional findings included infarction of the left kidney and the lungs. 

Comment. Though the diagnosis of occlusion of the abdominal aorta 
was made, surgical intervention was not undertaken until 14 hours had 
elapsed. This time interval, as suggested by Fry ' and emphasized by 
Ravdin and Wood, 8 proved to be too long. The history of the sequence of 
events preceding the onset of the catastrophic terminal illness was so atypical 
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as to be misleading. Therefore, the presence of myocardial infarction was 
not suspected. In the light of the postmortem findings, it was evident that 
the absorption of blood elements which followed the myocardial infarction 
was the explanation for the mild jaundice. In spite of the marked general- 
ized arteriosclerosis, it was felt that an embolus rather than a thrombus oc- 
cluded the lumen of the aorta. This was based upon the fact that the mural 
thrombus, which was found on the portion of the endocardium of the left 
ventricle whose blood supply came from the occluded anterior descending 
branch of the left coronary artery, had a rough, bright, friable surface over 
its lower portion. The 5,000 units of liquaemin employed were equivalent 
to 2.5 c.c. At the time of administration heparin was a comparatively new 
drug and dosage schedules were not well established. The amount used 
represented about 12.5 mg. of the sodium salt of heparin, whereas now in the 
average case a daily dose of 300 mg. or more is given. It is questionable, 
therefore, whether the amount of heparin used had any effect. 


Case 2. A 78 year old white man with evidence of prostatism and a cough of 
long duration was seized with a sudden attack of pain in the right upper abdomen 
radiating to the angle of the right scapula. It was not associated with nausea or 
vomiting. Three days after the onset of. this episode, a mass appeared in the right 
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The heart weighed 430 gm. The lower part of the lumen of the left ventricle was 
occupied by an irregular, firm, gray-white substance which was adherent to the pos- 
terior wall of the ventricle and the interventricular septum. When this substance 
was removed the underlying endocardium was gray-white in color and thinner than 
the remaining, unaffected wall. The coronary ostia were patent. The coronary 
vessels were markedly sclerotic and contained numerous atheromatous .patches. The 
ascending and descending aorta were the seat of numerous, large, calcific, atheromat- 
ous plaques many of which were ulcerated. Five 'em. distal to the orifices of the 
renal arteries there was a globular distention of the aorta (figure 2), the lumen of 
which was filled with a rubbery, gray-white mass which was adherent to the vessel 
wall. 



Fig. 2. The globular distention of the aorta distal to the orifices of the renal arteries was 
filled with a rubbery, gray-white mass which was adherent to the vessel wall. 

The pulmonary vessels showed a moderate amount of sclerosis. The stomach 
was not remarkable except for the presence of a small, soft, greenish-yellow nodule 
0.4 cm. in diameter in the cardiac portion of the stomach. On section, a thick, 
creamy, greenish-yellow fluid exuded. Microscopic sections from both .lungs, the 
spleen, the omentum, the tracheobronchial and mesenteric lymph nodes revealed 
these organs to be the seat of miliary tuberculosis. 

Comment. This patient had miliary tuberculosis involving the lymph 
nodes, peritoneum, pleura, lungs, liver and spleen. The thrombus which 
was found in an aneurysm of the abdominal aorta formed on an arterio- 
sclerotic plaque in the 'lumen of the aorta and incompletely occluded the 
vessel. There were no symptoms during the life time of the patient which 
would have focused attention on the lesion in the aorta. There was a mural . 
thrombus found in the left ventricle at the site of an old occluded coronary 
artery, which was in no way responsible for the thrombus which was present 
in the aortic aneurysm. A type III pneumococcus was grown in pure cul- 
ture from the pus evacuated from the abscess which was found in the stomach 
wall. 

Case 3. A 43 year old white man, with a history of a duodenal ulcer and syphilis 
which had been adequately treated, was admitted following, the sudden onset of pain' 
in the epigastrium and vomiting. The pertinent findings on physical, examination 
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included: temperature 101.2° F., and blood pressure in nun. of mercury 198 systolic 
and 88 diastolic. The pupils reacted to light and accommodation. A soft low- 
pitched aortic diastolic murmur was audible at the right of the sternum. Abdominal 
rigidity which was most marked in the epigastrium was present. 

Laboratory data: hemoglobin 107 per cent, red blood cells 5.1 m., white blood cells 
17,500, polymorphonuclear leukocytes 90 per cent, band forms 22 per cent, lymphocytes 
6 per cent, monocytes 4. per cent. The urine contained albumin, sugar, and acetone, 
and occasional white blood cells. The blood Wassermann and Kline tests were nega- 
tive. The erythrocyte sedimentation rate and blood chemistry were normal. A flat 
plate of the abdomen revealed distention and fluid levels in the loops of the small 
intestine. There was no free gas under the diaphragm. The barium enema was 
normal. The barium meal showed an irregularity in the caliber of the small in- 
testine. The conventional teleroentgenogram was normal. 

Fecal vomiting was present on the second day. The hospital course was pro- 
gressively downward. Universal abdominal rigidity developed. The temperature 
continued to rise and the terminal picture was that of peritonitis. Death occurred 14 
days after his admission to the hospital. 

The anatomic diagnoses were: volvulus of the small intestine with gangrene 
peritonitis, bronchitis, pneumonia, arteriosclerosis generalis, aneurysm of the ab- 
dominal aorta with mural thrombus, thrombus in the aorta and common iliac arteries 
hypertrophy and dilatation of the heart. 

The pertinent autopsy findings were as follows. On opening the peritoneal cavity 
air escaped. The peritoneal surface was covered by a plastic, gray-green exudate! 
There were many fibrous and fibrinous adhesions between the loops of intestine. The 
omentum was m its normal position. There were more than 1,000 c c of' thick 
creamy, gray-green pus in the peritoneal cavity. A collection of thick 
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early congestive heart failure. The heart was normal in size. A soft systolic mur- 
mur was audible at the apex. There were bilateral inguinal herniae. On rectal ex- 
amination the prostate gland was enlarged. 

Laboratory data: hemoglobin 67 per cent, red blood cells 4 m., white blood cells 
13,200, polymorphonuclear- leukocytes 70 per cent, lymphocytes 25 per cent, band 
forms 12 per cent, monocytes 2 per cent, eosinophiles 1 per cent. The urine and blood 
chemistry were normal. The erythrocyte sedimentation rate (Westergren method) 
was 30 mm. The Wassermann reaction was negative. 

On the tenth day, the patient had a chill with an elevation of temperature to 
102° F. The urine contained a trace of protein and many clumps of pus cells. Two 
days later, his blood pressure dropped to 76 mm. Hg systolic and 60 nim. diastolic, 
and the patient was drowsy. Showers of fine rales with impaired resonance were 
present at the base of the left lung. There was a leukocytosis of 30,000 with 90 per 
cent polymorphonuclear leukocytes. Roentgenographic examination confirmed the 
presence of bronchopneumonia. The electrocardiogram showed right axis de- 
viation. Four days later a left facial palsy and weakness of the left hand were noted. 
The blood urea nitrogen was 53.5 mg. per cent. He became markedly dyspneic and 
cyanotic. The heart rate was extremely rapid. Generalized muscular twitchings 
developed, and the patient died on the twenty-first day after his admission to the 
hospital. 

The anatomic diagnoses were: arteriosclerosis generalis; mural thrombus in the 
aorta, infarction of the kidneys; cardiac dilatation, atelectasis of the lung, stomach 
ulcer and argentaffin cell tumor of the jejunum. 

The pertinent autopsy findings were as follows. The heart weighed 280 gm. 
The coronary arteries were opaque, firm, gray and tortuous. The aorta was the seat 
of marked sclerotic changes. The intima contained numerous raised, firm, yellow and 
gray sclerotic plaques. The elasticity was markedly impaired. A firm, brown blood 
clot was found adherent to and embedded in a slight outpouching (figure 3) of the 



Frc. 3. Photograph of the fixed specimen of the abdominal aorta in case 4 showing the 
contracted clot which was embedded in the outpouching of the aorta. 

aorta 3 cm. above the bifurcation. The free surface of the thrombus completely 
occluded the lumen of the aorta. There were many nonperforating ulcers along the 
lesser curvature of the stomach near the pylorus. The bladder was the seat of an 
acute cystitis. The prostate gland was enlarged. 

Comment. The mural thrombus which was found in the aorta had 
formed on a sclerotic plaque in the vessel wall. The presenting symptoms 
were those of urinary sepsis with renal failure. There was nothing in the 
history to suggest impaired circulation below the point of obstruction. 
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Case 5. A 41 year old white woman, with a history of intolerance to greasy and 
fried foods, had a recurrent attack of nausea, vomiting and belching. During this 
attack, which lasted three days, jaundice, constipation, and loss of appetite were noted. 

The pertinent findings on physical examination were: temperature 101.9° F., 
pulse 110, respirations 22, blood pressure in mm. of mercury 150 systolic and 90 
diastolic. The sclerae and skin were icteric. There were signs of congestion at the 
bases of both lungs. The liver was palpable four fingers’ breadth below the costal 
edge. 

Laboratory data: hemoglobin 6 7 per cent, red blood cells 3.89 m„ white blood 
cells 18,600, polymorphonuclear leukocytes 7S per cent, lymphocytes 9 per cent, band 
cells 9 per cent, monocytes 4 per cent. The urine, aside from containing bile pigments, 
was normal. The erythrocyte sedimentation rate (Westergren method) was 35 mm. 
in 1 hr. The blood sugar and urea were normal. The total cholesterol was 218 mg. 
per cent; the free cholesterol was 127 mg. per cent; the cholesterol esters 58 mg. per 
cent; the phosphorus 2.2 mg. per cent; phosphatase 7.5 Bodanskv units; the direct van 
den Bergh was positive and the indirect was 24.8 units. The stool contained bile 

Her course was progressively downward. The jaundice increased. The patient 
became confused mentally, developed signs of bronchopneumonia, and died after 
going into circulatory collapse on the seventh day after her admission to the hospital. 

The anatomic diagnoses were yellow atrophy of the liver, cholemic nephrosis, 
dilatation of the heart and thrombosis of the aorta. 

The pertinent autopsy findings were: the skin and sclerae were yellow. The 
heart weighed 245 gm. The coronary ostia and coronary arteries were patent. The 
elasticity of the aorta was not impaired. A thrombus which completely occluded the 
aorta was found adherent to the intima at the bifurcation. It extended into the com- 

TIT arte , nes f ° r a ■ dlstance of 5 cm. The liver and spleen were both enlarged. 
The kidneys showed evidence of a cholemic nephrosis. * 


. The thrombus found in the aorta was adherent to an area 

m t: ie intima which was the seat of a calcified plaque. The terminal picture 
w rich was typical of an acute yellow atrophy of the liver completely obscured 
the presence of a thrombus in the aorta. 
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quent catastrophes which occur in individuals with chronic vascular anc 
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the intima. Manasci ,» Bodeff,” °! 

the 

-d may extend upward to iuvoive the aortal™ 



664 


IRVING GREENFIELD 


vessel.. Thrombosis may also occur in arteriosclerotic vessels (cases 2 and 
4) or in an aorta which is the seat of chronic vascular disease such as throm- 
boangiitis obliterans or syphilis (case 3). In the former, the thrombus may 
foim on an atheromatous plaque or at the site of a roughened intima, whereas 
in the latter the occlusion is usually at the site of a chronic inflammatory 
process. 

There are many sources from which emboli which occlude the abdominal 
aorta may take their origin. When disease of the heart is present, and 
particularly if such disease is associated with disturbances in rhythm, sudden 
occlusion of the aorta can usually be attributed to an embolus of central 
origin. In the presence of a patent foramen ovale, an embolus to the aorta 
may take its origin in either the right side of the heart or from the site of a 
thrombophlebitis. Rheumatic heart • disease, chronic congestive failure, 
auricular fibrillation, myocardial infarction and coronary artery thrombosis 
are associated with a lfigh incidence of mural thrombi. These thrombi, 
which may be flat or polypoid, are usually found in the recesses of the heart 
where the circulation is slowest. A portion of such a mural thrombus may 
become detached from its base and pass with the general blood stream to the 
point of arrest. Thrombi in the walls of the aorta may be responsible for 
emboli to some distant point. The ball valve thrombus of the auricle, which 
according to Garvin 14 is extremely rare, may also be the starting point for an 
embolus to the aorta. 

Incidence. The relative infrequency with which the abnormality under 
discussion occurs may be judged by reviewing its incidence as reported from 
several hospitals. Thrombosis and embolism of the abdominal aorta were 
found but once in 1047 consecutive postmortem examinations made at the 
Research and Educational Hospitals of the University of Illinois. 15 Siegal 
and Garvin 10 found 1 1 cases of abdominal aorta thrombosis in their review of 
6547 autopsies performed at the Cleveland City Hospital. Seven cases were 
found in a study of 5350 necropsies reviewed by Philips and Gross 17 at the 
Montefiore Hospital in New York City. The five cases reported in this 
communication represent the number found in 3991 consecutive autopsies 
performed at the Jewish Hospital of Brooklyn. 

Distribution. Embolism of the abdominal aorta appears to occur with 
equal frequency among men and women, but the ratio of males to females 
who have thrombosis of the aorta is about 2:1. Thrombosis and embolism 
of the abdominal aorta occur at all ages. The earliest recorded case of 
thrombosis of the abdominal aorta was that of the 10 day old infant with an 
umbilical cord infection reported by Moschcowitz. 12 The majority of cases, 
however, have occurred in individuals in the fourth and fifth decades of life. 

Symptoms. The most alarming aspect of the symptomatology of 
thrombosis and embolism of the abdominal aorta has been emphasized in 
dramatic language. In spite of the fact that the usual clinical picture is 
ushered in with symptoms which are sudden in their onset, the acute episode 
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has occasionally been overlooked because the characteristic pain as a major 

Sym gn "he 5 cases of abdominal aortybstme- 
tion may be classified into two general groups, i.e., those in which tl > P 
toms Ire slow in their onset and those in which the onset is sudden. The 
gradual onset of pain speaks in favor of a gradually narrowing ^ 

this croup of patients a careful history may elicit evidence of internment 
claudication which is most often situated in the arch of the feet or m ic c< 
muscles of the legs. If the occlusive arterial disease extends up as far as the 
femoral arteries, these symptoms may even be referred to the thighs or _ ic 
hips. Color changes, disturbances of sensation and a gradually increasing 
coldness of the extremities may be present. A sudden change in this picture 
means the completion of the occlusion. In a thin individual, direct palpation 
may reveal absent pulsations of the abdominal aorta below the point of oc- 
clusion and occasionally dilatation of the aorta above the upper limit of the 
thrombus. With the onset of gangrene, the pain becomes constant and is 
severe. The extent of the gangrene will depend upon the completeness of 
the occlusion and the status of the collateial circulation. 

In sharp contrast to the gradual progression of symptoms which perhaps 
occur more frequently with thrombosis is the sudden onset of agonizing pain 
usually referred to both lower extremities when the lesion is embolic. Oc- 
casionally the pain may be referred to the abdomen, the inner aspects of the 
thighs, the scrotum, the sacrum, the small of the back, the loin or the 
perineum. Sudden collapse accompanied by a cold and clammy perspiration 
may be followed by evidence of interference with the circulation of both 
lower extremities. The pain may be constant or paroxysmal. Coldness, 
numbness, pallor, and complete loss of sensation develop rapidly. Partial 
or complete paraplegia may be present. Cyanosis accompanied by mottling 
of the skin is often followed by gangrene. Pulsations of the major vessels 
of the lower extremities are altered and, depending upon the completeness of 
the occlusion, these pulsations may disappear promptly in both lower ex- 
tremities or first in one extremity and then in the other. Urgency and fre- 
quency, vesical and rectal tenesmus, vomiting and diarrhea have been noted. 
Oscillometric readings from the dorsalis pedis artery to the femoral artery 
are either absent or are greatly diminished depending upon the completeness 
of the blockage. The skin surface temperature is definitely reduced. After 
a short interval gangrene develops, varying with the extent of the blockage 
and the state of the collateral circulation. 

Differential Diagnosis. Though the classical syndrome may include the 
sudden onset of severe pain, Joss of sensation in both lower extremities, 
absence of pulsations extending all the way up to include the femoral arteries, 
and a rapidly developing ascending gangrene with an ultimately fatal out- 
come, Philips and Gross 17 have reemphasized the fact that this sequence of 
events is often not present. Widespread venous thrombosis of both lower 
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extremities has been mistaken for thrombosis of the abdominal aorta. In 
contradistinction to the coldness, pallor, loss of sensation and of arterial 
pulsations, absence of edema and the development of a dry gangrene in oc- 
clusion of the abdominal aorta, cases of venous thrombosis have warm, 
cyanotic, edematous extremities in which arterial pulsations may be identified 
depending upon the extent of the edema. Sensations are often unchanged 
and tender veins are usually present. If facilities are available, the intra- 
venous use of a contrast substance for visualization of the vascular tree may 
be of differential diagnostic value. 2 ’ 39 

Ischemic necrosis, occasionally seen in patients with advanced arterio- 
sclerosis of the vessels of the lower extremities, should not be confused with 
the gangrene which develops following the dramatic onset of the vascular 
catastrophe under discussion. Simultaneous complete occlusion of both 
common iliac arteries may present a perplexing differential problem. Absent 
pulsations of the vessels of the lower extremities may occur in the presence of 
severe anemias, thromboarteriosclerotic disease of the vessels of the lower 
extremities, thromboangiitis obliterans, coarctation of the aorta, and exten- 
sive thrombophlebitis with reflex vascular spasm. Thickness of the skin in 
diseases such as scleroderma may interfere with the identification of main 
stem arterial pulsations of the vessels of the lower extremities. However, 
the patchy distribution of the skin lesions and the other stigmata of sclero- 
derma should be of value. Functional circulatory disturbances are not likely 
to be confused with embolism. 

Prognosis. The prognosis is always grave. Hess 20 showed that 95 per 
cent of the 73 cases which he collected died under conservative therapy. 
Rothstein 0 found that 112 patients or 91 per cent of the 123 reported up to - 
1935 proved fatal- Since then, 33 additional case reports hav-o been added 
to the steadily growing literature. Of these, three patients were operated 
upon successfully and survived from six months to beyond three years. The 
total number of cases including those contained in this communication is now 
161. Of these 147 or 91.3 per cent were fatal. Death occurred anywhere 
from within several hours to six months after the onset of symptoms. 
Those who live either develop an adequate collateral circulation without 
operative intervention or dislodge the embolus from the bifurcation of the 
aorta into one of the iliac arteries with resulting amputation of part of the 
extremity. A small number of patients recover following embolectomy with 
gangrene and partial amputation or following embolectomy without gan- 
grene. Kerr’s 21 patient survived embolectomy on two separate occasions 
and finally succumbed following an acute coronary artery occlusion. 

Treatment. The diagnosis of occlusion of the aorta is not difficult when 
gangrene is obvious but treatment at that stage is futile. The diagnosis must 
be made early if treatment is to be of value. In the great majority of cases, 
occlusion of the abdominal aorta occurs in individuals with preexisting 
cardiac disease. The treatment, therefore, is sharply divided into two parts. 
The first is the treatment of the cardiac disease and the second is the treat- 
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ment of the aortic obstruction. Although the former is beyond the scope of 
this presentation, the latter may be cither conservative or radical. The suc- 
cess of conservative therapy depends upon evidence of a progressively im- 
proving circulation. The decision as to whether to persist with conservative 
therapy depends upon evidence of a progressively improving circulation. 
Watchful waiting may offer as a reward the development of a sharply de- 
marcated gangrenous area which may subsequently be treated surgically. 
Tingling of the toes after the appearance of numbness usually signifies re- 
turning blood supply and warrants the continuation of expectant treatment. 
Paitially occlusive bandages, Buerger’s exercises, the oscillating bed, tissue 
extracts, alcohol and papaverine may occasionally be used to advantage to 
promote the establishment of collateral circulation. Heparin has been used 
successfully by Ravdin and Wood s to prevent recurrence and distal propaga- 
tion of the thiombus. If heparin is used, it is important to remember that 
the addition of minimal amounts of protamine will inactivate the heparin 
when one wishes to bring the coagulation time back to normal. Surgery 
should be employed early because changes in the intima at the site of^ the 
occlusion may form the starting point for additional thrombi despite the 
postoperative use of heparin. Delay in surgical intervention due to incorrect 
or hesitant diagnosis may necessitate partial amputation or may be respon- 
sible for a fatal termination. The surgical procedures employed include 
aortotomy and iliac or femoral arteriotomy with extraction of the clot. Re- 
section of the occluded portion of the aorta together with lumbar sym- 
pathectomy have been performed. Paravertebral sympathetic block may be 
ot value in relieving vascular spasm distal to the arterial obstruction. 


SUMMARY 

whirl! 1 ; Cla ! S j Cal . Syndr0me of obstruction of the abdominal aorta is oik 
groun of r W 7 m ! - tS f n f et and has been associ ated with a well delineated 
L?remitie7 n T 0mS ^ ng . SCVere P ain and !oss of sensation in the lower 
i artCnaI P ulsa tions, progressive ascending gangrene 
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fmbolu T a0r l aS , Were ° cduded as a result of a thrombus. In one case an 
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in the remaining' four cases, there was nothing in the clinical course to sug- 
gest involvement of the aorta. 


Conclusion 

1. A case of embolism of the abdominal aorta is reported. 

2. The association of miliary tuberculosis, peritonitis, urinary sepsis and 
yellow atrophy of the liver with thrombosis of the abdominal aorta was 
noted. 

3. Variations from the classical clinical syndrome of occlusion of the 
abdominal aorta were cited. 

4. Five additional cases of occlusion of the abdominal aorta were added, 
making the total number of cases now on record 161. 
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CARCINOMA OF THE ISLANDS OF LANGERHANS WITH LIVER 
METASTASIS PRODUCING HYPERINSULINISM * 

By J. S. Browning, M.D., Indianapolis , Indiana 

This case is being reported because of the apparent rarity of the condition 
and the fairly typical clinical course exhibited. A review of the literature up to 
the time this paper was written revealed only 13 1 similar cases reported in man, 
seven of which had either lymph node or liver metastasis or both. This patient 
presented the usual clinical picture associated with hyperinsulinism. 2 It is to 
be regretted that a biological assay for insulin was not made of the metastatic 
nodules in the liver, as has been shown by Powers and Wilder to be conclusive 
proof of the origin of these tumors. However, the pathological lesions and 
clinical symptoms in this patient were so typical that it is felt the diagnosis was 
evident. 


Case -Report 

Clinical History. K. R., a white male, aged 36 years, a painter and decorator, 
was first seen January 20, 1937, because of frequent attacks of unconsciousness. The 
onset of his illness dated from August 15, 1936, following an alcoholic debauch on a 
hunting trip, during which he drank one to two pints of whiskey. On returning to his 
car, le lay down on the front seat where he lost consciousness for about two hours 
Recovering spontaneously from this, he felt very weak and dizzy, but after eating he 
felt normal Two weeks later, after feeling perfectly well during the interim, he had 
another attack of unconsciousness without the antecedent alcoholic debauch. Sub- 
sequent attacks occurred every week or more. He could tell when these were coming 
A by . a flutte " n S sensation in the abdomen. This sign, however, finally disappeared 
Attacks usually occurred about 11:00 a.m. He never lost control of his sphincters 

J pe r i 0d of S rT rr Usu m a ?rr mm ° nl L after * Peri ° d ° f phySical eff ° rt but never af ter 

after The attack' started an Z® t0 ^ t0 fte h ° USe 0r car with a Httle help 

usually foWd ^ SWall °^ Ct ° rily - This ™ 

historv were- an r 1 1 ™ ■ T1 e only S1 Secant features of his past 

eight weeks- an accident po yarthritis at *e age of eight, which kept him in bed for 
building without losing consciousness ° f f hS fdl fr ° m the fourth floor of a 

fell off a porch onto his head losS’conf ^ a f Clden | : at the a S e of 35 > when he 
always been a somewhat heavy drinker. C10USness for only a few minutes. He had 

and blot^^re^re^lloTnim ^Hg^systoHc 'and S' 4 ” R ’ P uls e 60-64, respirations 36, 
physical examination and complete neural op-i^ 64 ^ 1 iaStohc - Otherwise routine 
Laboratory Findings V r ne “ S . eXa ™ natlon were entirely normal. 
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tests were negative. Blood sugar on admission was 52 mg. per cent. Glucose 
tolerance test (100 grams of glucose by mouth) showed: fasting, 35 mg. per cent; one 
half hour, 104 mg. per cent; one hour, 121 mg. per cent; two hours, 106 mg. per cent; 
and three hours, 90 mg. per cent. Blood calcium was 10.4 mg. per cent. Spinal fluid 
examination on admission showed no cells, no globulin, and sugar 25 mg. per cent. 
Roentgenologic examination of chest and skull, and encephalogram were normal. 

Clinical Course. The glucose tolerance test and the general characteristics of the 
attacks suggested the possibility of paroxysmal hypoglycemic reactions due to hyper- 
insulinism. He was requested to fast for a period of 24 hours. Within about 12 
hours, however, he became unconscious, with generalized tonic and clonic convulsions 
and rather profuse diaphoresis. The blood sugar at this time was 18 mg. per cent. 
After 50 grams of glucose were administered intravenouslv, the patient rapidly 
regained consciousness and asked, "What happened?” This procedure was repeated 
with similar results. Repeated fasting blood sugar determinations were as follows: 
3 mg. per cent, 48 mg. per cent, and 40 mg. per cent. He was maintained on a diet 
high in carbohydrate and protein, containing approximately 3,000 calories daily. 

Exploration of the pancreatic tissue was deemed advisable in view of the follow- 
ing: (a) absence of any extrapancreatic causes of hypoglycemia, (b) repeated fasting 
blood sugars below 50 mg per cent on an adequate diet, (c) several blood sugars 
below 40 mg. per cent which m some instances were associated with convulsive 
seizures that responded to the administration of glucose intravenously. On February 
, 1937 surgical exploration of the abdomen was performed revealing multiple 
small hard nodules in the pancreas which were interpreted by. the surgeon to be due^o 
inoperable carcinoma. There was one small metastatic nodule observed in the liver 
which was removed for biopsy (Section C). His operative convalescence was un- 
eventful his hypoglycemic reactions being fairly well controlled by diet and intra- 
venous giucose. H.s course during the next year was rather stormy requiring at 
east three admissions to the hospital for control of hypoglycemic reactions in f n ;t* 

of attempted control at home with special diet and frequent feedings of sweetened 
orange juice when attacks occurred. S sweetened 

His last hospital admission was on April 8 1938 hemic* „ i i 
reaction, in which the blood sugar was 12 mo- ’ * rf of a ^'Poglycemic 
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The microscopic study of the tumor tissue of the pancreas (Section A) showed 
an atypical pattern with but few features of the normal gland. The tumor cells 
occurred in more or less compact masses varying greatly in size. The coarser 
masses were more numerous. Narrow, loosely organized connective tissue trabeculae 
separated the masses of tumor tissue. In none of these areas of tumor cells was 
there a definite acinar pattern. The cells were irregular in size and shape, and 
numerous atypical mitotic figures were found. Most of the nuclei were pyknotic and 
deep staining. The morphology of these cells and masses of tissue had all the char- 
acteristics of cells described in previous reports, 1 said to have had their origin from 
islet cells and shown by biologic assay to contain insulin. The cells in the lymph 
node adjacent to the pancreas (Section B) presented the same histological features. 
The enlarged photomicrograph (Section B) clearly demonstrates the cytology of 



Fig. 1 . (C) Section of metastatic nodule in liver removed at operation. 


the tumor tissue. The metastatic nodules in the liver (Section C) had the same 
histologic structure as those in the pancreas and lymph node. Along the margins 
of the masses of tumor cells cord-like strands extended into the liver parenchyma. 
The cytoplasm of the tumor cells in both the pancreas and liver was very acidophilic. 
In no area were there any cell arrangements resembling acini or glandular structures, 
but rather they occurred in masses as described in the pancreas. 


Comment 

It is interesting that this patient could survive approximately 14 months after 
a positive diagnosis of inoperable metastatic islet cell carcinoma had been made. 
His hypoglycemic reactions were severe but were responsive to early treatment 
with glucose intravenously or sugar by mouth. One wonders whether an oper- 
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able tumor might have been found, as in a few previously reported cases, if 
this patient had presented himself when Ins symptoms fust appealed. 

’ ' I wish to thank Dr. J. O. Ritchey Proi»s« of! tWi « Into 

H “ ! Thornton, Pathologist, Indianapolis City 
Hospital, for their pathological interpretations, used m this case report. 
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CHRONIC HEMOLYTIC ANEMIA WITH AUTOAGGLUTINATION 
AND HYPERGLOBULINEMIA ; REPORT 
OF A FATAL CASE * 

By Roy R. Kracke, M.D., and Byron J. Hoffman, M.D., 

Emory University, Georgia 

The presence of any intravascular mechanism that destroys red cells in ex- 
cess of bone marrow compensation results in an anemia of the hemolytic type. 

* Received for publication March 2, 1942. 
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Any classification of the hemolytic anemias is difficult because of the large 
number and wide variety of agents that can destroy red cells. Among such 
agents are bacterial and parasitic infections, drugs, chemicals, animal poisons, 
and occasionally red cell destruction occurs as an allergic phenomenon as ob- 
served in sensitivity to the bean Vicia java or the pollen of its flower. Chronic 
familial hemolytic icterus with spherocytosis, increased fragility of the red cells 
to hypotonic saline solutions and subsequent clinical cure by splenectomy is one 
of the more common types of hemolytic anemia in which the mechanism of 
hemolysis remains unknown. 

The case reported in this paper is one of long standing, severe intravascular 
red cell destruction accompanied by reticulocytosis, numerous erythroblastic 
crises, splenomegaly, auto-agglutination and hyperglobulinemia. The cardinal 
features in this patient included a high amount of globulin in the blood from an 
unknown cause, accompanied by strong agglutination of her own cells as well 
as the cells of members of all blood groups. After many years of marked com- 
pensatory erythropoietic activity as indicated by reticulocytosis, her bone marrow 
became unable to compensate, and finally death occurred. We are unable to 
find an instance in the medical literature presenting the same features as seen in 
this patient. 

The terms encountered in the medical literature denoting auto-agglutination 
are numerous and somewhat contradictory. Landsteiner was the first to dis- 
tinguish clearly between pseudo-agglutination and auto-agglutination. His 
classification differentiates these conditions accurately and he distinguishes 
carefully between pseudo-agglutination, cold (auto) agglutination, and iso- 
agglutination. 

Pseudo-agglutination may be designated as that condition in which there are 
varying degrees of rouleaux formation without subsequent hemolysis, which can 
be dispersed by agitation of the cell mixture. Errors in the determination of 
blood groups occasionally occur because of excessive rouleaux formation, and if 
this is marked it may simulate a true agglutination. It is most often seen in 
acute infections and is thought by some workers to be caused by increased 
viscosity of the blood serum. 3 - 5 - 7 Slight dilution, as little as 1:3, dissipates 

this pseudo-agglutination. True iso-agglutination is not affected by agitation. 
The active principle in rouleaux is not absorbable, operates much more strongly 
at body temperature, is inactivated by dilution, and is non-specific. Cold ag- 
glutinins, on the other hand, become active at lowered temperatures and agglu- 
tinate the red cells of the same type and the same individual. For this reason 
these agglutinins have also been called auto-agglutinins. They are absorbable, 
withstand considerable dilution, and are non-specific. 

Iso-agglutinins of human sera form the basis of determining the individual 
blood groups. When these agglutinins are mixed with cells containing the same 
agglutinogen, marked agglutination follows. They are called iso-agglutinins 
because of their specific action on blood cells of a subject of the same species. 
These iso-agglutinins are absorbable, are little affected by temperature change, 
withstand considerable dilution without becoming inactive, and indicate a specific 
blood group. 

Reimann 3 first called attention to the “auto-hemagglutination present in 
the blood of a patient being treated for arthritis. He observed that the red cells 
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of this patient underwent marked rouleaux formation on ordinary smears, in the 
red cell pipette and in the counting chamber when Haycm’s solution was used 
as a diluent. This rouleaux formation led him to question the diagnosis of 
arthritis, and suspect hyperprotcinemia secondary to multiple myeloma which 
was subsequently proved to be correct at necropsy. This rouleaux formation in 
his case was pseudo-agglutination instead of true auto-agglutination in the light 
of Landsteiner’s classification. Jacobson 4 observed similar difficulties using 
Hayem’s solution and determined that the precipitated substance belonged to 
the euglobulin portion of the blood protein and that cuglobulin was precipitated 
by the bichloride of mercury' which is one of the ingredients of Haycm’s solution. 
Bonniger 5 reported similar observations but found no clumping of cells when 
salt solution was used as a cell diluent. Rcimann, 3 Bonniger, 5 and Magnus- 
Levy ■ attribute the marked rouleaux formation to increased blood globulin and 
fibrinogen in their cases of multiple myeloma. 

Antopol K and associates reported two cases of acute hemolytic anemia fol- 
owing neoprontosil therapy'. Both of these patients were found to have blood 
° type ^ prior to the administration of the drug. After administration of the 
rug t ie first patient developed anemia, jaundice, and hematuria. The un- 
wasie red cells were agglutinated by' the patient’s own serum and also the 
serum o groups A, B and O. This agglutination disappeared, however, when 
ie preparation was heated to 37° C. The second patient also developed anemia 
'!„ ] „ a . Undlce ’ and the serum agglutinated the patient’s cells and other type O 
37° C tmi P eraturc > but the agglutination disappeared after incubation at 
1S . a PPe ar s to be an instance of cold agglutinins with corresponding 
y s w Inch became active after sulfanilamide therapy. 

s vnh i nTs r !7i° te! n< | ni '- a lias 1)6611 observed in many chronic infections such as 
of Boeri- w l erCU i 0S1S,1 ° trypanosomiasis, 11 filariasis, 12 schistosomiasis, 13 sarcoid 
nant tum'nrc ^‘ da ‘ azar > 1 ° and multiple myelomatosis, 0 malig- 

it been reoortel^ i ne ^” and 111 lymphosarcoma. 18 In only one instance has 

reportedly 0 J ethers and °Selp C ^ ^ “ "™*»*°* case” 

100 c.c. of blood with i i e f. lllc c in w bich the total protein was 8.6 grams per 
Wood with a globulin value of 4.5 grams and albumin of 4.1 grams. 

^ _ Case Report 

Emory University Hospital 'on Tanf 16 ’ ™ arriec l ! a S ed 32. She was admitted to the 
and a prolonged history of a “nemif^ ’ with a chief complaint of weakness, 
with a variety of diagnoses. ^ anemia that had been studied in many clinics 

Post History and Present tin, TT 

mumps chicken pox, and whoopine- C cono-i Her - i Childho ° d diseases included measles, 

always been well and had led a normal S 10Ut complications. The patient had 
time she_ developed a mild fleeting arthr r 6 . I,fe 1 antl1 tlle autumn of 1934. At that 

would IT 5 ’ r? idl never Gained over 24 h " g ** dbow * wrist ’ ank,e ’ and 
fren f \ & 0n motion ' slightly swollenV T” at ° ne time ' The involved joint 

fX hot to palpation. She had had 

and had Pneumonia during 

and became n 935, • Whlch time weakness and fV T were no further difficulties 
and became progressively severe. She w 'X f gUe 0n walking slowly developed 

B«m strength, received symptom, t “ » England i„ September 

t, and was dismissed in November 
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as improved. Again in December 1935 there was an exacerbation of weakness and 
dyspnea on exertion. Constant bed rest was necessary because of weakness. She 
gradually improved, bad an uneventful winter, developed pneumonia again in June 
1936 and was brought to a New Haven, Connecticut, hospital. Here she was found 
to have a severe anemia accompanied by hepatomegaly and splenomegaly but no 
definite diagnosis was made. Gastric analysis at that time revealed free HC1. She 
improved after several weeks’ rest, but had another relapse of weakness at which time 
a diagnosis of acute hemolytic anemia of Lederer was made.. A transfusion was 
given but this was followed by chills, fever, and very dark urine. Radiation of the 
spleen was begun but discontinued because of a severe reaction. At this time a mild 
icterus was noted for the first time. A remission occurred after several weeks. She 
was dismissed from the hospital in March 1937, but continued to have weakness and 
symptoms referable to anemia along with a mild fleeting arthritis. At this time she 
had returned to England where transfusions were given on repeated occasions without 
improvement in the state of anemia. Absolute bed rest for a period of several weeks 
seemed the most effective way to bring about improvement. Another severe relapse 
occurred in May 1939 and a mild icterus was noted. She was then transfused four 
times with severe reactions following the last two. She gradually improved after a 
few weeks and had several months of good health. She then came to Miami, Florida, 
for the winter and had another relapse in November. A transfusion given, there 
because of the severe anemia was followed by a severe reaction accompanied by 
oliguria, coma, and an elevation of the non-protein nitrogen of the blood to 150 mg. 
per cent. After several weeks she slowly improved and was brought to the Emory 
University Hospital in January 1940. She and her husband stated that each relapse 
was usually accompanied by a sustained elevation in temperature of one to two degrees 
F. and that a temperature of 99° to 99.4° F. was not infrequent during remissions. 
Positive Wasscrmann, Kahn, Kline and Eagle tests had been obtained on repeated 
occasions. 

System Review. The patient had had almost constant bronchitis since 1938 and 
dyspnea as described above. Her appetite was always good. She had no nausea, 
vomiting, or stool' abnormalities. She had had mild jaundice with exacerbations of 
weakness as mentioned above. After transfusions the urine was noticed to be very 
dark yellow but never red or black. She noticed tingling in bottom of feet only once 
and this was during the relapse of 1936. Her skin had gradually become darker since 
1936 and appeared to be a sun tan. 

Family History. Her mother was living and well. Her father was a native of 
Greece. The patient had an identical twin sister who had always been well but who 
had also been found to have positive Wassermann, Kline, Kahn, and Eagle reactions. • 
No form of antisyphilitic therapy was ever given the twin sister who has not been 
available to us for study. The mother had remarried and later had three boys who 
were all living and well. 

Marital History. She had been married 11 years and had one son 10 years old _ 
who was apparently normal. She had had several miscarriages but only one since 
1934 which was in 1939 during a severe relapse of anemia. 

Menstrual History. Her menstrual periods began at 13 years of age, occurred at 
28 day intervals, and were normal in amount, lasting from three to four days except 
during periods of severe anemia, at which time the amount would be scanty. 

Drugs. She had had numerous courses of intramuscular injections of liver, iron 
by mouth, aspirin for arthritis and various placebos. No drugs had been taken with- 
out the advice of physicians. Several intensive courses of bismuth intramuscularly 
and iodides by mouth had been administered without noticeable improvement during 
the course of her illness. 

Physical Examination. On physical examination she had the appearance of a 
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person about 40 years of age. Temperature was 99.1° F. The pulse was 7 6 and 
respiration normal. Blood pressure was 100 mm. Hg systolic and 70 mm. diastolic. 
The positive findings were confined to splenomegaly , hepatomegaly, and a bronzing of 
the skin. The spleen was palpable in the left side of the abdomen, moved on respira- 
tion, and extended 9 cm. below the left costal margin. The upper border of hepatic 
dullness began at the level of the fifth rib in the nipple line and extended interiorly 
13 cm. The lower edge was palpable and smooth. The bronzing of the skin involved 
the entire body and was similar in intensity to a good sun tan. All of the re'ficxes 
were physiological. Lymphadenopathy was confined to enlargement of the right 
submaxillary lymph node which was 1 cm. in diameter. 

Laboratory Findings. Erythrocytes— 3,780,000 per cu. mm. .(Erythrocyte count - 
was impossible with Hayems diluting fluid because of marked clumping of cells. A 
slight amount was present when normal saline was used.) Hemoglobin— 12 grams 
(Photoelectric). Leukocyte count — 12,250. Differential: Mature segmented, 51 per 
cent; bands, 14 per cent; juveniles, 1 per cent; myelocytes, 2 per cent; plasma cells, 

1 per cent , eosinophiles, 10 per cent ; lymphocytes, 10 per cent ; monocytes, 10 per 
cent; basophiles, 1 per cent. 

A study of the blood film revealed numerous platelets, a moderate variation in 
the size of red cells, an occasional one bemg macrocytic, but most of the larger ones 
were normocytic with a considerable number of microcytic and well stained cells sug- 
gesting a possible spherocytosis. 


Platelet count, 300,000 to 400,000; color index, 1.05; volume of packed cells 37 
per cent; volume index, 1.24; reticulocytes, 4.5 per cent; Price-Jones curve, average 
cell diameter 7.4^; icterus index, 5.0; van den Bergh, indirect, bilirubin content low. 
Kahn, 2+ to 3+ in various laboratories. Wassermann negative to 2+ in various 
laboratories. Fragility test: Patient-Hemolysis began at 46 per cent and was 
complete at 36 per cent NaCl solution. Control-Hemolysis began at .44 per cent and 
was complete at .34 per cent NaCl solution. Coagulation time five minutes. Donatli- 
dflnHnn 6111 ? neg . atIve ' Heterophile agglutination positive through 1:8 

in one houf° rm0 ge TeACtl0tt P ° S ’ tive ' Sed ™entation rate (Wintrobe tube) 60 mm. 

As the red cells settled macroscopic clumping occurred. Gross clutnpimr of the 

aSS“o ed fiS" 7 mimte ** “ —EX citrate 

nirilt Her Mnn i ? f , were found ln examinations of the peripheral blood at 

F 7, d ' bi 'fP^ of crossmatching with 
dumping occurred in the 0 ™^ i T aS left m the serum for 12 hours no 
less clumping occurred in the S? ° f P f f lents se ™ m a " d donor’s cells and much 

When the dot remained in the serum S f° or 24 FrfSTl S CdIS W1 *. tl ! e P at5ent ’ s serum. 
occurred in the preparations nf hours very little to no dumping 

body temperature, thereby indicatine’the oTT’At . patl c nts cel ^ s at room, ice box or 
Total protein 1 (serum U'cse auto-agglutinins, 
globulin 5.36 grams per 100 c.c.fT^Zi^O ^ 10 ? ^ 

blood revealed no abnormal absorption bands. ' Spectrosco P lc examination of 

scopic: occasional h^finrcasr^ConcenK negative; acetone, negative; micro- 
clearance, 103 per cent UmbilinoT ° n teSt: concent ^ted to 1.020. Urea 
gave no abnormal bands. gen ’ n0t lllcreased - Spectroscopic examination 

ne^:S“r s u?“^ and bands were 

for bemoside*. “ P e ra T el '””a- 

was so oid when foe eryforobiastic crises £&£*££££ 
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Chart I 

Effects of Temperature on Cel! Mixtures 
Room Temperature 



30 Minutes 

1 Hour 

11 Hours 

2 Hours 

12 Hours 

Patient’s serum 
with donor’s* 
cells** 

Negative 

Negative 

Occasional 
small clump, 
remainder of 
cells separate 

Same as 
li hours 

Same as 

1§ hours 

Donor’s serum 
with patient's 
cells** 

Negative 

Negative 

Negative 

Negative 

Negative 

Patient’s serum 
with patient’s 
cells** 

Slight general- 
ized clumping 

Definite 

clumping 

Definite 

clumping 

Marked 

clumping 

Marked clump- 
ing with fewer 
cells 


Ice Box— 42° F. 


Patient's serum 
with donor's 
cells** 

Negative 

Very occ. small 
clump. Re- 
mainder of cells 
well separated 

Same as 

1 hr. 

Same as 

1 hr. 

Same as 1 hr. 
Slight decrease 
in number of 
cells 

Donor's serum 
with patient’s 
cells** 

Negative 

Negative 

Negative 

Negative 

Negative 

Patient’s serum 
with patient’s 
cells** 

Some general- 
ized clumping, 
slightly more 
than at room 
temperature 

Definite 

clumping 

Marked 

clumping 

Marked 

clumping 

Marked dump- 
ing but few 
cells present 



Incubation— 

-98° F. 



Patient’s serum 
with donor’s 
cells** 

Negative 

Tendency of 
some cells to 
group but not 
crowd together 

Same tend- 
ency. More 
marked 

Same as 
li hours. 

Occasional defi- 
nite clumping 
with remainder 
of cells drifting 

Donor’s serum 
with patient’s 
cells** 

Negative 

Negative 

Negative 

Negative 

Negative 

Patient’s serum 
with patient’s 
cells** 

Slight tendency 
to clumping 

Few small 
clumps 

Marked 
amount of 
clumping 

Definite 

clumping 

Definite clump- 
ing. Fewer, 
cells present. 
About same as 
42° F. 


* Donor is any group O used. 

** Cell suspension of 6 drops of- whole blood to 5 c.c. of normal saline. 


of this condition were not present. Abnormal auto-hemolysins due to congenita 
syphilis were considered but thought unlikely because former courses of antisyphilitic 
treatment had not proved beneficial. In addition her mother had always been well, 
had had no miscarriages, and had borne three normal children, now living and well, 
by a second husband. Furthermore the Donath-Landsteiner reaction was negative. 
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The presence of an enlarged liver and spleen accompanied by an anemia characterized 
by exacerbations and remissions, with varying degrees of reticulocytosis in an in- 
dividual having a twin sister with the same type of serological reactions to the syphi- 
litic antigen seemed to indicate a diagnosis of atypical familial hemolytic icterus in 
remission and splenectomy was considered. The positive serologic reaction was re- 
garded as that which might accompany any condition having marked reticulo-endo- 
thelial proliferation, regardless of the etiology, as seen in malaria, infectious mono- 
nucleosis, etc. 


Course. The erythrocyte count began to decrease steadily. On January 19 it 
was 3,600,000 with 6 per cent reticulocytes; on the 20th 3,450,000 with 6 per cent 
reticulocytes, and on the 21st, 3,300,000 with 6 per cent reticulocytes. An impending 
relapse was feared and splenectomy was performed on January 23, 1940, without 
operative difficulties or complications. Red cell counts before, during, and after 
splenectomy were constant. The spleen weighed 617 grams, was without perisplenic 
adhesions, and possessed a red, firm cut surface with prominent fibrous septa. On 
microscopic study the essential features were confined to an extensive and marked 
hyperplasia of the reticulum and lymphoid elements with some increase in fibrous 


tissue among the reticular elements and marked engorgement of the sinusoids with 
red cells. On January 25 the red cell count rose to 3,920,000 with 8 per cent reticulo- 
cytes. Bronchopneumonia developed in the left lower lobe and was treated with 15 
grains of sulfapyridine each four hours. Twenty hours after the onset of sulfa- 
pyridine therapy the red cell count was found to be 1,900,000 and the reticulocyte 
count 9 per cent. The drug was discontinued, and on January 27 the red cell count 
was 2,470,000 with 9 per cent reticulocytes. 

A transfusion with whole blood was not attempted because of the severe reactions 
that had always followed these and the renal failure that had accompanied well 
matched blood on former occasions. The bronchopneumonia gradually improved and 
the red cell count remained about 2,000,000 until February 14, when it rose to 2,600 000 
per cu. mm. Reticulocytes varied from 10 to 20 per cent during this time. From 
one to two normoblasts per 100 white cells were present. The leukocyte count re- 
mained about 10,000 per cu min, with immaturity to the myelocytic stage in some of 
he cells. Repeated blood Kahn and JVassermann reactions were negative two weeks 
after splenectomy. The disappearance of the positive Kahn reaction following splen- 

from rh’ 0 s "!f“ tiate «' e Probability of previous false positive tests 

from reticuloendothelial proliferation, regardless of the etiology. 

re site of the operative lesion healed without complications. The red cells 

v iarch 4 had 3 ’ ooo '“° 

3 500 OOO trfi S 0 to return home. During May the red cells reached 

3,500 000 per cu mm. and the patient was without complaints. 

,, ,t r J ; ne a T her SUmmer hon,e in Maine, a relapse occurred with an ervthro 

fcU to UTO 000 r«ieuio U cT d “ ^ University Hospital. Tile red cell count 

XooSSS TheblooiT ““ I0 ° " UdCate< ' r ' d Cdls were 

toporphyrin or other ab^orm.l^L ^ ? nd Un ‘ le We ’' e ne 5 ative for hema- 

Wassermann and Kahn reactions ronth? T \ spectroscopic studies. The 

was 18, the bilirubin was 3.2 mo- nPr U6 f n . e j= atlve ; At this time the icterus index 
and the urobilinogen content of%he ^ T- 1 ^ f” , indirect Man den Bergh reaction, 
showed a total pfSiH? 9 « ^ ^ S '™> P™W- studie 

grams per 100 cc. AmisypMtif^rlv^T f 4 ' 15 , SraraS . and SE'<*«Un of 5.33 
injections of bismuth was instituted dfC 5 ° rm i ° f p .°[ assmm iodide and weekly 
last desperate therapeutic possibility 4 10°grains *of T As a 

venously as a 6 per cent solution in aCaC ‘ a ' ,ere admi ™stered intra- 

Proteins, particularly die globulin portion. SZ 
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later revealed the lowest protein values found during the entire period the patient 
was under observation. The serum albumin was 3.75 gm., and globulin 4.00 gm., with 
a total protein value of 7.75 gm. (chart 2). The Greenberg method of determining 
serum proteins was used and the total protein values checked by means of the falling 
drop densiometer. 

Her final relapse, in the form of an erythroblastic crisis, continued with the 
degree of anemia becoming more severe and without a detectable decrease in the titer 
of the auto-agglutinins. The red cells fell to 1,200,000 per cu. mm. with 58 per cent 
reticulocytes. Air hunger became marked and was partially relieved for a short time 
by the use of an oxygen tent. Five hundred c.c. of citrated blood of Group O which 
showed the best preparations when “cross-matched” with the patient were given 
slowly without reaction or improvement. The erythrocyte count dropped to 900,000, 
air hunger became marked, and a terminal coma followed. 

Postmortem Examination. Only a small incision of the abdomen was made, since 
consent for a complete examination could not be obtained. The liver was - large, 
weighing approximately 2000 grams and extending 8 cm. below the costal margin in 
the nipple line. The surface was smooth and on cut section pale and slightly greasy 
to palpation. There was no abdominal lymphadenopathy. The kidneys were pal- 


CnART II 


Date 

Total Serum Protein 

Albumin 

Globulin 

A-G Ratio 

2-16-40 

7- 25-40 

8- 9-40 
8-11-40 
8-14-40 

9.14 grams 
9.48 grams 
10.66 grams 

10 grams of aca< 
7.75 grams • 

3.78 grams • 

4. 1 5 grams 

4.71 grams 1 
;ia as 10 per cent s( 
3.75 grams | 

5.36 grams 
5.33 grams 

5.95 grams 1 
flution in normal s 
4.00 grams | 

1 : 1.4 

1 : 1.28 

1 : 1.26 

aline. 

1 : 1.06 


pated and normal in size. No abnormalities of the abdominal cavity were made out 
by palpation. The thoracic cavity was not entered. 

On microscopic examination the kidneys were normal. There was no evidence 
of vascular disease, glomerulonephritis, or plugging of the tubules with hemoglobin 
crystals. The epithelial cells of the convoluted tubules contained a small amount of 
granular light yellow pigment. 

Study of the liver revealed a marked generalized atrophy of the hepatic cells 
with a small amount of fatty change. A single localised lesion having epithelioid 
cells, giant- cells, and a small amount of caseation necrosis was found. This re- 
sembled a miliary tubercle but acid fast stains did not reveal organisms. ' Silver stains 
by the method of Levaditi were negative for treponemata. Some of the liver triads 
showed a moderate increase in fibrous tissue with a marked round cell infiltration. 
Very small areas of fine fibrous tissue which penetrated to some extent among’ the 
surrounding hepatic cells were scattered throughout all liver sections studied. The 
polygonal cells immediately adjoining these areas were small, shrunken, and occa- 
sionally fragmented. Several areas consisting largely of plasma cells and lympho- 
cytes were located in the subcapsular areas. No endarteritis could be demonstrated. 
The reticulo-endothelial cells of Kupffer were increased in number, and possibly re- 
sponsible for the hepatomegaly since the polygonal cells appeared small and atrophic. 
The generalized atrophy of the hepatic cells could be secondary to the long standing 
anoxemia accompanying the anemic state rather than to a specific disease process. 
The areas of fibrous tissue, the chronic inflammatory cells, and the small granulo- 
matous area were considered to be evidence of a chronic infection. Sections of both 
adrenals were normal. 
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Discussion 

Auto-agglutination. The agglutination observed in this case was not that of 
pseudo-agglutination of the type observed in the hyperglobulinemia sometimes 
accompanying multiple myeloma, because these agglutinins were absorbed when 
the clot containing the red cells was left in the serum for six to 12 hours, or 
when the red cells of a citrated suspension of whole blood were allowed to re- 
main in the plasma from four to eight hours. These agglutinins were not 
stronger at body temperatures, but on the contrary, slightly weaker ; they resisted 
considerable dilution as demonstrated by the clumping occurring in the red cell 
counting pipette after undergoing a dilution of 200 times, and gave no indication 
of specificity in determining blood groups or subgroups. The auto-agglutina- 
tion first observed by Reimann 8 in multiple myeloma and later by Bonniger 6 
and Magnus-Levy 1 was apparently pseudo-agglutination which gave a rouleaux 
formation that could be broken up by agitation and was not accompanied by 
subsequent destruction and disintegration of the erythrocytes. 

These atypical agglutinins resemble iso-agglutinins in their capacity for 
absorption, are little affected by temperature changes and stand considerable 
dilution, but are unlike iso-agglutinins in that no specific blood group is indicated 
and the patient's own serum acts strongly on the patient’s own cells to bring 
about agglutination- and fragmentation and a subsequent slow hemolysis. 

These agglutinins conform more, nearly to those classified as auto-agglutinins 
since they are absorbed, tolerate considerable dilution, and indicate no specific 
blood group or subgroup. Cold agglutinins are active at low temperature and 
elong to the group of auto-agglutinins. Stewart and Harvey 20 reported a case 
o lereditary auto-agglutination in which the cold agglutinins were demonstrated 
in mother and daughter. Wiener S1 considers the presence of non-specific auto- 
agg utimns as. a normal physiological phenomenon which is present in many 
T™}, Se If. W ! th ^ titer being greatly increased in certain pathological condi- 
basTs'nf lit 15 S ° me W0 . rkers in hematology and immunology to be the 

cold k I™ ° CC > nng m the Donath-Landsteiner test for paroxysmal 

r esn o n din5 ° bmu ” a ’ a ?°y! dltlon most oft en associated with syphilis and usually 

f P J-- McCombs22 and Boxwell, 28 in separate 
tion Manv of 1 cases reported in the literature having auto-hemagglutina- 
l h T are Clear cut instances of cold auto-agglutination Other 

of theTiver^h^niolytk^ict^ruf^Ralmaud’s^ 0 " 3 ^ 11 ?' 11 ’ 113 ^ SyI>hilitic drrhosis 
explained sovere Jemias, and 

plastic conditions of multiple myeloma artkntls > malana , an d m the neo- 
kidney tumofs. • P 7 ’ kemia ’ iymphosarcoma, and malignant 

clumping' o^the '"T ^ “* bra ““ of (1) the 

(2) the difficulty encountered in crosT mSlwo? trS Se * m “ ta ‘ i0 ' 1 t ' ,bes; 
serological reactions. Total serum a „d platlT^^^ rSaS ' 
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values of from 9 to 10 grams per 100 c.c., the total increase being caused mainly 
by elevation of the globulin protein to 5-6 grams per 100 c.c., and an accompany- 
ing reversal in the albumin-globulin ratio (chart 2). Kxcept for very rare in- 
stances hyperproteinemia is caused by an increase in the globulin fraction above 
the normal limits of 2.5 to 3.0 grams per cent, thereby causing a reversal of the 
albumin-globulin ratio, since the albumin content remains normal. 

The association of agglutinins with the plasma protein, particularly with one 
of the globulin fractions, has been indicated by many workers in immunology. 
Therefore, some type of chronic infection was suspected and searched for in 
this case, mainly on the basis of increased titer of non-specific auto-agglutinins 
which may have become elevated along with the production of specific anti- 
bodies during the development of immunity to the infection. This could be 
similar to the cold hemolysins found in rare instances of congenital syphilis, 
which produce the clinical syndrome of paroxysmal cold hemoglobinuria and 
give the Donath-Landsteiner phenomenon. 

Bing and Plum 21 described an increase in plasma cells and reticulo-endo- 
thelial cells in and outside the bone marrow as the consistent pathological feature 
of hyperglobulinemia. Plyperglobulinemia is not a consistent feature of 
splenomegaly, even though it has often been observed in chronic infections as- 
sociated with splenomegaly. Tertiary syphilis with splenomegaly and without 
alterations in the serum proteins have been observed by the writers. No sig- 
nificant protein changes followed splenectomy in this patient. The site of 
globulin formation has not been definitely established. Whether it be in the 
bone marrow, liver, or spleen, apparently the ubiquitous reticulo-endothelial sys- 
tem, if it is concerned with globulin formation, is capable of producing increased 
globulin levels in conjunction with the production of specific antibodies. 

Positive Serological Studies. The behavior of the serologic reactions to 
various syphilitic antigens is sufficiently atypical to suggest the possibility of 
false positive reactions. However, inadequate courses of therapy with potassium 
iodide and bismuth could account for the doubtful to weakly positive serological 
reactions before splenectomy. The negative serological reactions following 
splenectomy are difficult to interpret unless this supports the contention that 
the reticulo-endothelium of the spleen plays a. prominent role in the production 

of antibodies. . . . 

Use of Ginn Acacia. The intravenous administration of gum acacia solution 

was a last desperate therapeutic effort as all others had been exhausted without 
success. This was done on the.basis of the work of Yuile and ICnutti 25 who, by 
the intravenous use of gum acacia in dogs, reduced the level of blood proteins, the 
globulin and fibrinogen portions being affected to a greater extent than was t e 
albumin. The procedure was considered safe since the animals used by these 
workers remained in a satisfactory clinical condition, and acacia has been given 
on numerous occasions without untoward effects in instances of seveie shock 
from hemorrhage. One injection of 10 grams as a 6 per cent solution in 
normal saline was given, with a decrease in the total blood protein to 7.75 grams. 

A greater decrease occurred in globulin than albumin with a subsequent lower- 
ing of the reversed albumin-globulin ratio (chart 2). Additional quantities of 
acacia were not given even though the globulin level had been lowered, mainly 
because it produced no abatement of the hemolytic crisis. 
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Diagnostic Possibilities. The clinical features in conjunction with the limited 
autopsy findings do not permit a clear unequivocal diagnosis. The most likely 
possibilities would include atypical chronic hemolytic anemia with auto-agglutina- 
tion and hemolysis .secondary to a chronic infection. The exact status of syphilis 
as the etiological agent cannot definitely be determined. The mother is said to 
have always been in good health, never had antisyphilitic treatment, no miscar- 
riages, and to have had three normal boys by her second husband. However, 
the patient and her twin sister had positive serological reactions with various 
types of syphilitic antigens. The sister had always been well and the patient 
failed to respond to numerous courses of anti-syphilitic treatment during her 
five year period of illness. There is a possibility of an acquired syphilis in the 
patient as well as in her twin sister but from the history this appears unlikely. 
An enlarged liver with apparent. atrophy of the individual cells, a granulomatous 
area of almost macroscopic size, and a slight degree of fine fibrosis in scattered 
areas seem to indicate a chronic infection, whether it be caused by an obscure 
unrecognized agent or an atypical reaction to syphilis. 

An atypical type of familial hemolytic icterus should be considered. Little 
was known about the paternal side of the family except that the father was a 
native of Greece. The granulomatous areas present in the liver at autopsy were 
not typical of familial hemolytic icterus, nor was the fragility test positive 
Furthermore, splenectomy did not effect a cure. 

. Mediterranean anemia in an adult with repeated erythroblastic crises is 
quite rare The Grecian ancestry supports this possibility, but this is unlikely in 
view of the patient’s age, lack of bone rarefaction in roentgenographic studies 
and the autopsy findings. ’ 

No doubt one could apply the label of “acquired hemolytic anemia” to such 
a syndrome as seen in this patient, but this unsatisfactory designation is hardly 
adequate for scientific purposes. Moreover patients with the above disease do 
not show the auto-agglutination and hyperglobulinemia. 


Conclusions 
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THE CONTROL OF MASSIVE PULMONARY HEMORRHAGE 
BY PNEUMOPERITONEUM * 


By Arthur J. Logie, M.D., F.A.C.P., Harrison A. Walker, M.D., F.A.C.S., 
and Guy R. Stoddard, M.D., Miami Beach, Florida 


Artificial pneumoperitoneum has become a valuable addition to the arma- 
mentarium of the phthisiologist in the treatment of selected cases of pulmonary 
tuberculosis . 1 The safety of inducing and maintaining a pneumoperitoneum, 
particularly from the pathological aspect, appears well established. Reports of 
repeated studies on autopsy material stress the fact that there arc no changes in 
the abdominal viscera which can be attributed to the air introduced into the 
peritoneal space . 2 

Although uncontrollable hemorrhage from the lungs is considered an indica- 
tion for this type of therapy, there is no mention 'in the literature of a case 
treated in this manner . It is apparent, however, that pneumoperitoneum has 
been successfully employed to control repeated small hemoptyses. The fol- 
lowing is a case in which pneumoperitoneum was used for massive pulmonary 
hemorrhage, and in which the procedure proved dramatically effective. 


Case Report . 

J. W., a white male, aged 25 years, was admitted to the St. Francis Hospital with 
a history of having coughed up about one teacupful of bright red blood the previous 
day. He had contracted an upper respiratory infection one week prior to admission 
and had expectorated blood-tinged sputum frequently. - A history of recurrent pneu- 
monias and several attacks of pleurisy affecting the left side of the chest was ob- 
tained. I he first pneumonia occurred in 1936 and involved both lungs. Subsequently 
the patient developed a persistent, productive cough. His condition was studied at 
the Chevalier Jackson Clinic in Philadelphia where numerous bronchoscopies were 
done, and a diagnosis of bronchiectasis affecting the bases of both lungs was reached 
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skin of poor texture, and cyanotic fingernail beds. His chest was symmetrical in size 
and shape, and expanded evenly and equally in its upper part but lagged at the left 
base during respiration. There was a hyper-resonant note on percussion over the 
base of the right lung and dullness at the left base. Many sonorous and sibilant rales 
were heard over the right base, anteriorly and posteriorly, and to a lesser degree at 
the left base, where the breath sounds were diminished in intensity. Laboratory 



Fig. 1. Roentgenogram of chest before treatment. 

study showed the following: red blood cells 4.5, hemoglobin 13.68 grams (86 pei 
cent), white blood cells 16,000, polymorphonuclears 50 per cent, segmented 41 per cent 
nonsegmented 9 per cent, and lymphocytes 50 per cent ; clotting time 2 min. 50 sec., anc 
bleeding time 45 sec. 

Treatment was directed primarily toward preventing further hemoirhage and 
replacing the blood loss. Oxygen was given for the anoxemia, and sedatives for the 
cough, restlessness, and apprehension. August 30, 1941, the patient suddenly coughed 
up approximately 675 c.c. fresh blood. Two days later, September 1, 1941, he was 
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awakened by a spasm of coughing and expectorated 200 c.c. blood. That afternoon 
he had another hemorrhage of 200 c.c. In the evening his temperature rose to 102.6° 
F., pulse 125, and respiration 36. The laboratory examinations showed: red blood 
cells 3.6, hemoglobin 10.62 grams (67 per cent), white blood cells 22,300, polymor- 
phonuclears 80 per cent, segmented 56 per cent, nonsegmented 21 per cent, juveniles 
3 per cent, and lymphocytes 20. Roentgenograms of his chest showed a diffuse, 
mottled shadow in the right lower lobe, close to the cardiac border, which was sug- 
gestive of an acute pneumonitis, and also changes caused by the aspiration of blood. 
A dense shadow, triangular in outline, extended from the left hilum area downward 
and laterally into the left base, and appeared to be an atelectatic left lower lobe. The 


trachea was slightly displaced toward the left side (figure 1). 

Although there was a difference of opinion regarding the site of the hemorrhages, 
it was considered probable that the bleeding originated in the left lung. However, 
in view of the history of recurrent pleurisy on the left side, the possibility of obtaining 
a satis factor)^ collapse of the bleeding area in that lung by artificial pneumothorax 
seemed very unlikely. Bronchoscopy was considered inadvisable at this time because 
of the patient’s grave condition and the recent bleeding. Sulfathiazolc, coagulants, 
and a transfusion of 300 c.c. citrated blood were administered. The following da\% 
September 2, 1941, the patient was given another transfusion of 300 c.c. citrated blood’ 
and also 10 per cent dextrose in Ringer’s solution. On September 3, 1941 the 
patient experienced a marked reaction to a transfusion of 400 c.c. citrated blood in the 
form of a severe chill and a sharp rise of temperature to 106° F. The theranv now 
included calcium, parathyroid extract, vitamins C, D, and K, and thromboplastin.' The 
sulfatlnazole concentration in the blood had now reached 6 mg. per cent. 

On September 4-, 1941, he had two hemorrhages of 150 c.c., and 90 cc re- 
spectively. Blood culture was negative for organisms; the red blood cell count fell to 
3.5, he hemoglobin to 10 grams (63 per cent). Sputum smear and culture were 
negative for acid-fast bacilli, but showed many Gram-negative cocci and bacilli 
M catarrhahs, and Staphylococcus albus. No spirochetes were reported. The pa- 
tient was placed within an oxygen tent and frequent but small amounts of whole 
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following day, the patient coughed up about 10 c.c. bright red blood. On September 
18, 1941, a 300 c.c. hemorrhage occurred. 

At this time it was decided that pneumoperitoneum refills would lie given every 
second day in order to obtain a maximum elevation of the diaphragm. At each refill 
the amount of air administered would be increased until the intraperitoneal pressure 
reached the highest point that the patient could tolerate without too much discomfort. 



Fig. 2. Roentgenogram of chest after pneumoperitoneum was established. 


It was also agreed that a temporary phrenic nerve crush would Jbe performed to sup- 
plement the action of the pneumoperitoneum, if the pneumoperitoneum, itself, failed 
to control the bleeding. 

Despite this regime, the patient bled twice on September 21, 1941, losing 1100 c.c. 
and 150 c.c. blood. Another hemorrhage of 850 c.c. took place on September 24, 1941. 
It was evident that the air introduced into the peritoneal cavity was being absorbed 
very rapidly. Amounts of air had been administered every other day to raise the 
intraperitoneal pressure to plus 14 mm.-16 mm. water. Nevertheless, at each refill 
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the initial manometer reading was found to be less than plus 7 mm. water. Con- 
sequently, it was necessary to institute a course of daily pneumoperitoneum refills. 
Each day approximately 1000 c.c. air were injected to maintain the intraperitoneal 
pressure at plus 16 mm. to plus 18 mm. water. 

As the patient’s sputum had been free of blood for three days, and as there was 
considerable discomfort due to the marked abdominal distention, which was not re- 
lieved by changes in position, the refill for September 27, 1941 was omitted. That 
night he awoke and coughed up frothy mucopurulent sputum containing about 250 c.c. 
fresh blood. Daily pneumoperitoneum refills were resumed and continued for the next 
seven days. There were no further hemorrhages, and the sputum became clear of 
any trace of blood within a few days. The patient began to expectorate foul-smelling 
material copiously. At this stage, a chest roentgenogram showed further clearing at 
the base of the right lung, and increased aeration of the left lower lobe. The dia- 
phragm was elevated to the level of the eighth rib on the right side and to the eighth 
intercostal space on the left (figure 2). This was an appreciable rise as compared to 
previous films of the chest taken at the same phase of respiration. 

Beginning on October 4, 1941, 100 c.c. to 300 c.c. air were aspirated from the' 
peritoneum at intervals, reducing the intraperitoneal pressure to plus 4 mm. water. 
The air remaining in the peritoneal space was left to be absorbed spontaneously. 

Subsequently, the patient’s recovery was uneventful. He had lost 18 pounds dur- 
ing his acute illness but regained eight pounds prior to his discharge from the hospital. 
He was allowed out of bed for the first time on October 9, 1941. He was referred to 
the Chevalier Jackson Clinic on November 2, 1941 for further study in . preparation 
for lobectomy. At the time of discharge his temperature had been normal for one 
month. Laboratory study showed the following : red blood cells 4.5, hemoglobin 13.68 
grams (86 per cent), C. I. 0.95, and white blood cells 5000. His final chest film re- 
vealed the diaphragm elevated to the level of the lower border of the ninth rib, com- 
plete resolution of the shadow at the base of the right lung, and a well aerated left 
lower lobe. A partial pneumoperitoneum was still present, and the intraperitoneal 
pressure was equal to plus 3 mm. water. 

In all, 14 pneumoperitoneum refills were administered, making a total of ap- 
proximately 14,500 c.c. air. Despite daily refills of about 1000 c.c. air, no compli- 
cations occurred. The only untoward effect of maintaining the exceedingly high 
intraperitoneal pressure consisted of moderate discomfort due to the marked ab- 
dominal distention, which was usually relieved by elevating the foot of the patient’s 
bed. There could be no doubt that the pneumoperitoneum was effective in controlling 
the pulmonary hemorrhages. From the date of admission, the patient had 19 hemor- 
rhages, 16 of them massive, and had lost over 6000 c.c. blood within the period of less 
than 30 days. In that period, he received 13 transfusions, making a total of ap- 
proximately 5000 c.c. blood (figure 3).' 
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ANTIBIOTIC SUBSTANCES PRODUCED BY MICROORGANISMS 


Many instances are known in which the presence and growth of one 
microorganism is antagonistic to the growth and multiplication of another 
species. One of the best examples of this action became known through 
the observation of Fleming 1 that colonies of a certain species of mould 
( Penicillium notatmn) inhibited the growth of colonies of many species of 
bacteria in their vicinity. He showed that the inhibiting substance, which 
he named penicillin, was present in broth culture filtrates of the organism. 
He demonstrated that its action was selective and limited largely to Gram- 
positive organisms, particularly the pyogenic cocci. On the other hand it 
had little or no effect on Gram-negative organisms of the typhoid-colon 
group or on Pfeiffer’s influenza bacillus. Isolation of the latter was fa- 
cilitated by adding penicillin to the culture media in order to inhibit the 
growth of other organisms. 

Fleming also leported that penicillin was nonirritant and nontoxic 
to animals, even in large doses, and suggested that it might be effective in 
treating infections due to organisms susceptible to its action. However, no 
active interest in its clinical use was aroused until Chain, Florey, et al. 2> 3 again 
demonstrated its lack of toxicity for mice and reported its successful use in 
a small series of human infections. 


Another important contribution was made by Dubos 5 who, by an in- 
genious method, isolated from soil a Gram-positive spore-bearing bacillus 
(later known as Bacillus brevis ) which exerted a powerful bactericidal 
e ect on many Gram-positive organisms, including pneumococci, hemolytic 
s reptococci and staphylococci. The active substance was present in the 
cu ure medium after autolysis of the organisms. Administered intra- 
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from one million fatal doses of culture similarly administered. It was 
actively hemolytic, and in somewhat larger doses was highly toxic for these 
animals. 

Tyrothricin has had a fairly extensive trial in cases of human infection, 
and it has been highly effective against pneumococcus and streptococcus 
infections (but only feebly so in staphylococcus infections) when applied 
locally to external wounds, ulcers or sinus tracts, to the mucosa of the naso- 
pharynx, the bladder, or the pleura in empyema . 0 ’ 7 ' 8 It was found to be too 
toxic for parenteral administration, however, and is ineffective by mouth. 
When given intravenously to animals with systemic infections it was prac- 
tically inert. Its usefulness is therefore strictly limited to superficial, in- 
fections in which it can be brought into direct contact with the micro- 
organisms concerned. 

The promising if restricted results obtained clinically by the use of 
gramicidin and particularly of penicillin 3 naturally stimulated a search for 
similar substances produced by other organisms, especially among the 
moulds. A number of such antibiotic principles have been demonstrated. 
Thus from species of Actinomyces three distinct substances have been ob- 
tained: actinomycetin (a polypeptid), streptothricin (an organic base), and 
actinomycin (a pigment). Fungi of the genus Aspergillus have contributed 
several. Among these are aspergillin, from A. fiavus; fumagacin, from A. 
fumagatus, and clavacin (a lipoid) from A. clavatus. Gliotoxin was ob- 
tained from Gliocladium fimbria turn, and claviformin from Penicilliwn 
claviforme. Other antibiotics which differ from penicillin chemically and in 
their range of action have been isolated from cultures of Penicilliwn 
notatum. 

These substances differ considerably from one another in their chemical 
characteristics, potency, range of action and toxicity. Some are active on 
bacterial species not affected by penicillin. Most of them are relatively 
ineffective on Gram-negative bacilli, but streptothricin is an exception in this 
respect. Most of them are more or less toxic for animals, some highly so. 
The more important of these antibiotics have been studied and conipared by 
Waksman . 0 ’ 10 None has yet been sufficiently studied to determine its 
clinical usefulness. There can be little doubt, however, that eventually some 
such products will be found which will supplement the many deficiencies 
of penicillin and possibly supplant it entirely. 

Following the publications of Florey et al., interest has centered in penicil- 
lin, and clinical tests have been carried out as extensively as the scanty 
quantities available permitted. Their results have been confirmed and ex- 
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tended by (among others) Herrell and associates, Rammelkamp and Keefer, 
and Florey and Florey. Finally Keefer and associates 11 have just reported 
the results of the treatment of 500 cases of various infections, carried out 
under the auspices of the Committee on Chemotherapeutic and Other Agents, 
Division of Medical Sciences, National Research Council. This report 
should be read carefully by everyone interested in the subject. 

One of the most valuable properties of penicillin is its almost complete 
lack of toxicity, even when given intravenously in very large doses. Ap- 
parently penicillin will accomplish all or nearly all that can be done by the 
sulfonamides as well or better than they, with negligible chance of toxic 
reactions. It is highly effective against pneumococcus, hemolytic strepto- 
coccus and gonococcus infections, including those caused by strains which 
are resistant to sulfonamides. It is much superior to sulfonamides in the 
case of staphylococcus infections, although relatively large doses are required. 
Of 91 cases of Staphylococcus aureus sepsis, 60 per cent recovered or greatly 
improved, 11 in contrast with the average mortality in untreated cases of 
this type of about 85 per cent. There is reason to hope that it will be 
effective also in infections with the Gram-positive anaerobic bacilli. 

In view of the great interest and perhaps rather uncritical enthusiasm 
which penicillin has aroused, it seems desirable to emphasize its defects and 
limitations as well as its remarkable therapeutic powers. 

One of the most serious obstacles to the use of penicillin is the difficulty 
o preparing it in quantity and its high cost. Only minimal amounts are 
produced m the cultures, and it is so unstable that a substantial part is lost 
during its recovery and purification. Florey 3 in connection with his earlier 
preparations reported that the crude filtrate contained from one to two units 
per c.c., and that only one-third of this was recovered, so that 100 liters of 
culture were required to produce one gram of therapeutic material contain- 
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penicillin can be devised. Reports so far published give very little in- 
formation as to its structure, but its apparent relative complexity and marked 
instability suggest that synthesis may prove a tedious and difficult task. 

The administration of penicillin also offers some practical difficulties. 
The action of penicillin is largely bacteriostatic, only in part bactericidal, 
particularly on staphylococci. To be effective, the organisms must be kept 
continuously in contact with penicillin in adequate concentration (about 0.02 
to 0.15 units per c.c. 13 ) until recovery is complete. Penicillin is inert by 
mouth, and must be given by parenteral injection. When so given it is so 
rapidly excreted in the urine that, in order to maintain an effective concen- 
tration in the blood, it must be given by continuous intravenous drip or by 
intravenous or intramuscular injections repeated every two to four hours. 
Hobby et al. have reported that mice can be protected from pneumococcal and 
streptococcal infection by a single subcutaneous injection of an oil suspension 
of penicillin, and by the subcutaneous implantation of a single pellet mixed 
with cholesterol. It seems possible' that some similar procedure might be 
devised for the treatment of human cases. 

It is probable that penicillin will be effective in the treatment of meningo- 
coccus infections, as it acts strongly on this organism in vitro. As little if 
any penicillin enters the spinal fluid after intravenous injection, it is probable 
that intrathecal as well as intravenous injections will be required in cases of 
meningitis. 

Penicillin-fast strains have been reported in the case of pneumococci, 
hemolytic streptococci and staphylococci. This resistance may develop either 
in vivo or in vitro, but it appeared only after protracted continuous exposure 
of the organisms to penicillin. Such strains, however, were found to have 
largely lost their virulence, and they continued to be sensitive to the sul- 
fonamides. 

Penicillin is definitely restricted in the range of its activities, and there 
are many organisms that are resistant. As far as present studies go, theie 
is a close parallelism between its activities in vitro and in vivo. It has no 
action on Streptococcus fecalis and on some other strains of Streptococcus 
viridans. It had no effect, or only a very temporary one in 17 cases of 
subacute bacterial endocarditis in which it was tried. Like the sulfonamides, 
it seemed to cause temporary sterilization of the blood stream in a few cases. 

Penicillin has been reported to be inactive in vitro and in some cases 
in vivo toward the Gram-negative bacilli of the colon, typhoid, Salmonella 
and dysentery groups, toward Brucella, the influenza bacillus, Friedlander’s 
bacillus, Proteus, the pyocyaneus bacillus, the cholera vibrio and the tubercle 
bacillus. 

In spite of these drawbacks, penicillin is a remedy of extraordinary value. 
The perfection of some method which would make possible its production 
on a large scale and at reasonable cost would be a therapeutic advance com- 
parable in importance to the discovery of the sulfonamides. 

hi a" C. H., and Keefer, C. S. : Penicillin ; its antibacterial effect in whole 

1943 xxii S 649 m *° r ^ streptococcus and Staphylococcus aureus, Jr. Clin. Invest., 



REVIEWS 

The Addendum to the Chemistry of the Amino Acids and Proteins. Edited by 
Carl L. A. Schmidt, M.S., Ph.D., Professor of Biochemistry and Dean of the 
College of Pharmacy, University of California. 12 contributors. 1290 pages; 
17 X 26 cm. Charles C. Thomas, Springfield, 111. 1943. Price, $5.00. 

This book, designed to bring the chemistry of the amino acids and proteins up to 
date in lieu of a completely revised second edition, serves its purpose very well. The 
added material, covering the period from 1937 to 1942, is arranged in chapters which 
follow the numbering of the parent volume for easy reference. There is a good 
bibliography. The addendum also appears as a supplement to the second edition of 
“The Chemistry of the Amino Acids and Proteins.” 

M. A. A. 


BOOKS RECEIVED 

Books received during August are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Hypertension. By Irvine H. Page, A.B., M.D. 80 pages ; 19.5 X 13 cm. 1943. 
Charles C. Thomas, Springfield, Illinois. Price, $1.50. 

Handbook of Tropical Medicine. By Alfred C. Reed, M.D., and J. C. Geiger, M.D. 
188 pages; 17X11.5 cm. 1943. Stanford University Press, Stanford Univer- 
sity, California. Price, $1.50. 

Notes on Gas Gangrene. Prevention— Diagnosis— Treatment. By the War Wounds 
Committee of the Medical Research Council and the Committee of London Sec- 
tor Pathologists. 28 pages; 24.5X15.5 cm. 1943. His Majesty’s Stationery 
Office, London. Price, 6d. net. (Medical Research Council War Memorandum 
No. 2 — Revised Second Edition.) 

Kaiser Wakes the Doctors. By Paul De Kruif. 158 pages; 21X14 cm. 1943. 
Harcourt, Brace and Company, 383 Madison Avenue, New York City. Price, 
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Additional A. C. P. Members in the Armed Forces 


Already published in preceding issues of this journal were the names of 1,471 
Fellows and Associates of the College on active military duty. Herewith are reported 
the names of 11 additional members, bringing the grand total to 1,482. 


Samuel C. Arnett, Jr. 
Roland W. Banks 
Meyer Bloom 
Mahlon H. Delp 
George C. Griffith 
Henry B. Gwynn 


Tim J. Manson ■ 
Henry C. Rosenstiel 
Lauren H. -Smith 
Albert M. Snell 
Charles E. Thompson 


New Life Member of the College 

Dr. John Robert Van Atta, F.A.C.P., Albuquerque, N. M., has subscribed to Life 
Membership, and his initiation fee and Life Membership subscription have been added 
to the permanent Endowment Fund of the College. 


Gifts to the College Library 

We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members : 

Books 

Dr. Maxwell Finland, F.A.C.P., Boston, Mass. — 2 bound volumes, “Collected Re- 
prints” ; 

Dr. James H. Hutton, F. A. C. P-., Chicago, 111.— “War Endocrinology.” 

Reprints 

Dr. John D. Adcock (Associate), Ann Arbor, Mich. — 4 reprints; 

Dr. Otis L. Anderson, F.A.C.P., U. S. Public Health Service, Bethesda Station, Md. 
— 4 reprints; 

Dr. George E: Baker, F.A.C.P., Casper, Wyo. — 2 reprints;. 

J. Edward Berk, F.A.C.P., Captain, (MRC), U. S. Army — i reprint; 

Dr. Verne S. Caviness, F.A.C.P., Raleigh, N. C. — 2 reprints; 

Edgar Durbin, F.A.C.P., Lieutenant Colonel, (MRC), U. S. Army — 1 reprint; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J. — 1 reprint; 

Jack D. Kirshbaum (Associate), Major, (MRC), U. S. Army — 3 reprints; 

Alfred L. Kruger (Associate), Captain, (MRC), U. S. Army — 7 reprints; 

Dr. Jerome A. Marks, F.A.C.P., New York, N. Y. — 1 reprint; 

Benjamin H. Neiman (Associate), Major, (MRC), U. S. Army — 1 reprint; 

Dr. Aaron E. Parsonnet, F.A.C.P., Newark, N. J. — 1 reprint; 

Dr. Marjorie E. Reed, F.A.C.P., Plymouth, Pa. — 1 reprint; 

Eugen G. Reinartz, F.A.C.P., Brigadier General, (MC), U. S. Army — 3 reprints; 
Howard A. Rusk, F.A.C.P., Major, (MRC), U. S. Army — 2 reprints; 

Dr. Howard Wakefield, F.A.C.P., Chicago, 111. — 1 reprint ; 

Dr. Albert Weinstein, F.A.C.P., Nashville, Tenn. — 1 reprint. 


College Committees and Regents to Meet, November 19-20 
The regular autumn meeting of the College Committees and of the Board of 
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Regents will be held at the College Headquarters, Philadelphia, Friday and Saturday, 
November 19-20, to transact the customary business of the College and to pass upon 
the credentials of candidates for Associateship and Fellowship. Proposals of candi- 
dates must be filed in the Executive Offices of the College thirty days m advance of 
action. The next succeeding meeting will be held in the late winter. 


A. C. P. Postgraduate Course and Regional Meeting, Philadelphia 

Postgraduate Course No. 3, “Special Medicine,” in the series of courses offered 
by the College to its members during the autumn of 1943, will be held in various 
Philadelphia institutions during the two-weelc' period, November 8-19. The program 
is unique in that it allots approximately one-half day to the consideration of each of 
several special fields of medicine and will be given in eleven different institutions in 
Philadelphia. The faculty consists of one hundred and three teachers, all recognized 
authorities in their special fields. 

The concluding day, Friday, November 19, will be devoted to a Regional Meeting 
of the College for Pennsylvania, New Jersey, Delaware, and adjacent territory. The 
Regional Meeting program will consist of a morning program of clinical presentations 
at the Hospital of the University of Pennsylvania and of an afternoon scientific pro- 
gram of six papers by eminent authorities, Service and Civilian. In the evening there 
will be a cocktail party and dinner meeting at which will be represented in person or by 
envoy, the Surgeons General of the U. S. Army and U. S. Navy, and other distin- 
guished medical men. Timely, short addresses will be given by the President of the 
College and others. 


Dr. Ward Darley, F.A.C.P., Denver, Colo., has retired from private practice in 
order to accept a full-time teaching post as Associate Professor of Medicine at the 
University of Colorado School of Medicine. 


Dr. Franklin H. Top (Associate), Director of the Division of Communicable 
Diseases and Epidemiology of the Detroit (Mich.) Department of Health, has been 
appointed also Medical Director of the Herman Kiefer Hospital, Detroit. 


New Acting Governor for Maine . 

Owing to active military service in the U. S. Navy, Lieutenant Commander 
Eugene H. Drake, College Governor for Maine, has been granted leave of absence 
and Dr. Richard S. Hawkes of Portland, Maine, has been named the Acting Governor 
by the Executive Committee of the Board of Regents. 


Dr. Carleton B. Peirce, F.A.C.P., Montreal, Can., has been appointed by the 
Governors of McGill University as Chairman of the Department of Radiology in the 
Faculty of Medicine as of June 1, 1943. Dr. Peirce for the past year has been on 
loan from the Royal Victoria Hospital and McGill University to the Royal Canadian 
Navy as the Consultant Radiologist for that Service, but at the same time he has been 
devoting as much time as possible to his responsibilities as Radiologist-in-Chief at 
tne Hospital and to his teaching work at McGill University. 


Dr Carroll M Pounders, F.A.C.P., Oklahoma City, Okla., has been aunointerl 
on toCouTdr 4 thC S0Uthem Med5Cal AsS ° dati0n as the 0klaho ^ representative 
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Dr. Christopher G. Parnall, F.A.C.P., Medical Director of the Rochester (N. Y.) 
General Hospital, has been granted a leave of absence to serve as Director of a sur- 
vey of twenty-six state operated mental hospitals, the survey being provided for under 
the Moreland Act. There will be six main divisions of study : “Studies and inquiries 
into admission and discharge procedures, personnel, professional care of patients, 
physical plans in the hospital structures, collection of funds for patient care, and 
administration.” Dr. Parnall will be assisted by a staff of experts. 


American Board of Pediatrics Examinations 

The American Board of Pediatrics has announced its written examination locally 
under a monitor, February 4, 1944. Its oral examinations will be held in Philadelphia, 
March 25-26, and in San Francisco, May 6-7. C. A. Aldrich, M. D., Secretary, 707 
Fullerton Ave., Chicago, 111. 


At the recent annual meeting of the Chicago Society of Internal Medicine, the 
following officers were elected for 1943-44: President, Dr. Italo F. Volini, F.A.C.P.; 
Vice-President, Dr. Howard Wakefield, F.A.C.P.; Secretary, Dr. Howard L. Alt. 


Baylor University College of Medicine has moved its equipment from Dallas 
to Houston where it has set up temporary quarters for the future conduct of the 
School. The Jefferson Davis Hospital and the Hermann Hospital furnish clinical 
accommodations. Houston physicians are cooperating in the teaching. Eighty-four 
students are in the freshman class, but the upper classes are smaller. The School, 
while still in Dallas, had Army and Navy contracts, and it is said that all the Navy 
students who were in Dallas have been ordered to Houston. Dr. James A. Greene, 
F.A.C.P., formerly Associate Professor of Medicine at the State University of Iowa 
College of Medicine, has accepted an appointment as Professor and Chairman of the 
Department of Medicine and Dean of the clinical faculties. 


Dr. Charles C. Wolferth, F.A.C.P., Philadelphia, Dr. Virgil P. W. Sydenstricker, 
F.A.C.P., Augusta, Ga., and Dr. Harrison F. Flippin, F.A.C.P., Philadelphia, are 
members of the faculty of a refresher course for practicing physicians that will be 
offered by the Medical College of the State of South Carolina at Charleston, No- 
vember 3-4. 


Dr. Everett K. Geer, F.A.C.P., St. Paul, Minn., addressed the 30th Annual Meet- 
ing of the Mississippi Valley Conference on Tuberculosis and the Mississippi Valley 
Trudeau Society at Chicago, September 8-9, on the subject “Transient Infiltration of 
the Lung Parenchyma Associated with Eosinophilia.” 


Through the assistance of the Chinese Foundation, the Chinese Medical Journal, 
whose publication was suspended when the Japanese invaded Peking in December, 
1941, has resumed publication on a quarterly basis in this country at P. O. Box 6096, 
Washington, D. C. It is said that printing and circulation facilities in Free China are 
inadequate, although the medical profession in China will still have its Chinese edition. 


Dr. Charles Walter Clarke, F.A.C.P., Executive Director of the American Social 
Hygiene Association, New York City, -has been named Clinical Professor of Public 
Health Practice at Harvard University. 
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Dr. James E. Paullin, F.A.C.P., President of the American College of Physicians 
and of the American Medical Association, addressed the Milwaukee County Medical 
Society, September 14; the Philadelphia County Medical Society and College of 
Physicians of Philadelphia, September IS; and the Michigan State Medical Society, 
September 22, at Detroit, on “The Responsibility of the Medical Profession in Post- 
war Planning.” 


Dr. Charles A. Doan, F.A.C.P., Professor of Medicine and Director of Medical 
Research, Ohio State University College of Medicine, Columbus, has been made 
President of the Ohio Public Health Association. 


The State of Georgia has initiated annual registration of all licentiates of state 
examining boards. This began on September 1. No fees at present are required. 

• Some other states have long since initiated an annual registration. For instance, 
in Nebraska all physicians licensed to practice medicine are required bv law to 
register with the Department of Public Welfare annually on or before October 1 
and to pay a fee of $1.00. The license expires if the licentiate Tails to Tegis or 

f <t nn ? e T 7 be / evived b y the P a >™ e nt of the registration fee and a penalty 
of $1.00 withm thirty days immediately after expiration. P " 


Rhode^sland'^diad'Iodeh'!" ^ ’ Pr ° VMenCC ' h “ b “" " mdC Presitl «- Ete °« the 


F.A.C.P., of the Mayo Foundation Schoo, > and Dr - «. Krusen, 


The Board of Trustees of the Univerdtv nf nr • i 
ceptance of a grant of $25,000 a year WthS/ f niino . IS , have announced the a 
of Kalamazoo, Michigan, to be devoted to thp yei \ r!> 1 T ade >y T ^ ie Upjohn Compar 
position and possible synthesis of penicilHn aCademiC stud y of the structural con 

^ Vice President at 

under the direction of Professor Herbert E rt J esearch chemistry projei 

at Urbana Illinois. This, says Heyl amplifies k S* ^ de f. artment of biochemist! 
project at that school and the bacter doSca n , n &n 6arher co5 Perative researc 
duct^^at^ttie^Company’s kboratories 1 a°KaJamazoa 16r ^ *** * ** cor 

the identification and syntheses of the bnIhant work with the amino acids especiall 
recently f„ r his investi^ n ^ 2d£J 

The production of penicillin hv i cerebroside sphingfomvplin 



700 


COLLEGE NEWS NOTES 


which alone would lead to the chemical synthesis of the substance. It is in the hope 
of achieving this end that the Upjohn penicillin fellowship at the University of Illinois 
has been established. 

This grant of The Upjohn Company is a good example of the greatly increasing 
scientific progress being made today in the chemical and pharmaceutical industries. It 
indicates the kind of investment in cooperative scientific research that must be' made 
from time to time by leading organizations in these fields. 


Bethune International Peace Hospital in China’s Northwest Moves 
Three Times in Past Year to Escape Japanese. The Bethune International 
Peace Hospital, operating in China’s guerrilla Northwest Territory, has been forced 
to move three times this year, according to a recent report from Mme. Sun Yat-sen to 
China Aid Council of United China Relief. 

This hospital was driven out of its former permanent base at Wutaishan, in 
northern Shansi Province, in 1941, and since then has always been set up close to the 
fighting fronts, defying the sporadic Japanese mopping-up campaigns. Mme. Sun’s 
report gives the hospital’s present location as western Hopei Province, where it 
operates in scattered mud and brick peasant huts. This province is nominally 
“occupied” by the Japanese. 

During the past six years, several International Peace Hospital doctors and 
nurses have lost their lives, but it is the boast of the hospitals’ staffs that to date no 
patient has been lost or abandoned to the enemy. 

This record is in part due to the volunteer-assistance of a permanent organization 
set up by local peasants in the Northwest and placed at the disposal of the guerrilla 
armies and the four International Peace Hospitals. 

When approaching Japanese make hospital evacuation necessary, all resources of 
the surrounding villages are mobilized: horses, carts, carriers and stretcher bearers. 
Accompanied by nurses, the “convoys of wounded” are carried by primitive 
stretchers in relays from village to village. Branches of the peasant organizations 
meet them at each stop. 

Village peasants also give valuable aid to the mobile medical and surgical units 
which go to within one half-hour’s travel from the scene of fighting. Peasants help 
doctors to prepare operating arenas, set up sterilizing equipment, and to build tem- 
porary matsheds to shelter the wounded. 

Women in the villages set up food kitchens and prepare dressings under the 
trained nurses of the medical unit. 

Mme. Sun’s report to the Council points out that more medical and surgical units 
are urgently needed. In the last period of active fighting, one mobile unit serviced 
three regiments, and handled as many as 300 cases of wounded a day. Mobile units 
can be maintained for $600 a year. 

United China Relief, which financially aids the International Peace Hospitals, is a 
member agency of the National War Fund. 


Selman Field, Monroe, La. — Capt. James O. Finney, chief of medical service 
at the Selman Field Station Hospital, has been promoted to the rank of major. 

Major Finney was graduated in 1929 from Vanderbilt University and in 1933 
from the university’s medical school. 

A native Alabaman, he resided at S09 Reynolds St., Gadsden, Ala., until he 
entered his current tour of active duty July 14, 1942. For six years he had practiced 
internal medicine in the Guice-Morgan Clinic in Gadsden. 

Major Finney’s military career began in Vanderbilt Medical school, where he 
was an ROTC student. He was commissioned in the Medical Reserve Corps when 
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lie received his medical degree. He took his houseship in Vanderbilt University Hos- 
pital, at Nashville, Tenn., and did a year’s postgraduate work at the University of 
Chicago. Then followed a five month tour at the Station Hospital at Ft. McClellan, 
Ala., after which the major began his practice in Gadsden. 

A fellow of the American College of Physicians and a diplomatc of the American 
Board of Internal Medicine, Major Finney has published several articles in the Journal 
of the American Medical Association, the Annals of Internal Medicine,’ the South- 
ern Medical Journal and the Journal of the Alabama State Medical Association. 
Two of his papers have been reviewed in the International Medical Digest. 

In 1934, Major Finney married the former Miss Margaret Pride, of Florence, 
Ala. The Finneys have two children. 

Upon reentering active duty in July, 1942, Major Finney spent a month as ward 
surgeon in the Station Hospital at Maxwell Field, Ala., and then was transferred to 
Selman Field. 


A. C. P. Regional Meeting, North Central States 

On October 16, the North Central States, including Illinois, Indiana, Iowa, Michi- 
gan and Wisconsin, held one of the outstanding regional meetings that it has been the 
fortune of the College to conduct anywhere. The formal program arrived too late 
to publish in the September Annals, but it is hereunder printed as a model program 
appropriate for these times. 1 b 


Program 

LeRoy H. Sloan, M.D., F.A.C.P. 

Governor for Northern Illinois 

Willard O. Thompson, M.D., F.A.C.P. 

Chairman, Program and Arrangements Committee 

Saturday, October 16, 1943 

Morning Session— 8 :30 a.m. 

Ballroom, Drake Hotel 

Presiding Officer 

Cecil M. Jack, M.D., F.A.C.P., Decatur 
Governor for Southern Illinois 

“ T1,< F t0 “ e ? ici " e ” 

U. S. A™ y Chi'cagtni ' ant C ° W ' (MC >> 

James W° Sours 'md^F A cV " f' Atlantic ' Paci6<: an<1 Caribbean.” 

U.S.N.R, SiSbteJ viz ^X - Co ^ r ' (MC) - 

Chicago, 111. ’ -^ mois Institute of Technology 

‘ The Five-Day Treatment of Early Syphilis." 

of Dermatology, . 

iitfort Syndrome in Soldiers." 

Robert M. Moore, M.D. FA fp rv • in 

Indiana University School of Medicine' essor ot Cardiology, 
An.er.cn Coliege of PhysicianstlS^S f ” ^ 



702 


COLLEGE NEWS NOTES 


“Personal Experiences in New Caledonia with Special Reference to Malaria.” 
James E. McFarling, M.D., Captain, (MC), U. S. Army, Operations and 
Training Office, Camp Grant, 111. 

“Some Interesting Aspects of the 1943 Epidemic of Poliomyelitis.” 

S. O. Levinson, M.D., Chairman of Advisory Committee on Infantile 
Paralysis, State of Illinois Department of Health, Chicago, 111. 

“Recent Advances in Chemotherapy with Special Reference to Penicillin.” 
William Barry Wood, Jr., M.D., Professor and Head of the Department 
of Medicine, Washington University School of Medicine, St. Louis, Mo. 

Intermission 

Presiding Officer 

B. F. Wolverton, M.D., F.A.C.P., Cedar Rapids 
Governor for Iowa 

"Recent Advances in the U. S. Public Health Service.” 

Frank V. Meriwether, M.D., Medical Director, District No. 3, 

U. S. Public Health Service, Chicago, 111. 

“Some Clinical Observations on Meningococcic Infection.” 

F. Dennette Adams, M.D., F.A.C.P., Lieutenant Colonel, (MC), 

U. S. Armv, Consultant in Medicine, Fourth Service Command, Atlanta, 
Ga. 

“Trauma to the Abdomen.” 

Willis Gatch, M.D., F.A.C.S., Dean, Indiana University School of Medi- 
cine, Indianapolis, Ind. 

“Functional Heart Murmurs.” 

N. C. Gilbert, M.D., Professor of Medicine and Head of the Department, 
Northwestern University Medical School, Chicago, 111. 

“Personal Experiences in New Guinea.” 

Leon S. Eagleburger, M.D., Lieutenant Colonel, (MC), U. S. Army, Medi- 
cal Field Service School, Carlisle Barracks, Carlisle, Pa. 

“Overseas with the Navy and Marines.” (Illustrated by two short films.) 

(1) “The Medical Department in Amphibious Assault.” 

(2) “Guadalcanal.” 

Warwick T. Brown, M.D., Captain, (MC), U. S. Navy, First Marine 
Division, Bureau of Medicine and Surgery, Washington, D. C. 


Luncheon 
12 :30 p.m. 

Gold Coast Room, Drake Hotel 
Presiding Officer 

Elmer L. Sevringiiaus, M.D., F.A.C.P., Madison 
Governor for Wisconsin 

“Aviation Atedicine.” 

David N. W. Grant, M.D., F.A.C.S., Brigadier General, (MC), Air Sur- 
geon, U. S. Army Air Forces, Washington, D. C. 
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Afternoon Session — 2:00 p.m. 
Ballroom, Drake Hotel 
Presiding Officer 

Robert M. Moore, M.D., F.A.C.P., Indianapolis 
Governor for Indiana 


“Recent Observations of Practical Significance on Gastric Secretion.” 

Andrew C. Ivy, M.D., F.A.C.P., Professor of Physiology, Northwestern 
University Medical School, Chicago, III.; Consultant in Naval Medical 
Research Institute, Bethesda, Md. 

“Clinical Disturbances of the Pituitary.” 

Edward Ii. Rynearson, M.D., F.A.C.P., Assistant Professor of Medicine, 
Mayo Foundation, University of Minnesota; Consultant in Medicine. 
Mayo Clinic, Rochester, Minn. 


“Classification of Hypo-estrinism.” 

Fuller Albright, M.D., Associate Professor of Medicine, Harvard Medical 
School, Boston, Mass. 

“Medicine Overseas.” 

Hugh J. Morgan M.D., F.A.C.P., Brigadier General, (MC), U. S. Army 
Professional Service Division, Office of the Surgeon General, Washing- 


Intermission 
Presiding Officer 

P. L. Ledwidge. M.D., F.A.C.P., Detroit 

Acting Governor for Michigan 

“The Management of Carcinoma of the Colon and Rectum” 

John ra j Pemberton, M.D., F.A.C.S., Professor of Surgery Mavo 

Minnesota: Head of Section ^ 

“War Neuroses.” 

_ U,,iVerSity The 
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cago Society of Internal Medicine, and the Illinois State Medical Society, of the 
Commanding Officers of the Ninth Naval District, the Great Lakes NavarHospital, 
the Station Hospital at Fort Sheridan, the Sixth Service Command, and of the Office 
of Procurement and Assignment of the Sixth Service Command, as well as many other 
distinguished physicians and military officers. Brief addresses were made by Dr. 
Ernest E. Irons, President-Elect of the College, Dr. Charles Hartwell Cocke, 1st Vice 
President of the College, Mr. E. R. Loveland, Executive Secretary of the College, 
Commander Edward L. Bortz, Chairman of War-Time Graduate Medical Meetings, 
Dr. Morris Fishbein, and others. 


OBITUARIES 

DR. ORVILLE HARRY BROWN 

In the death of Dr. Orville H. Brown of Phoenix, Ariz., which occurred 
in Arcadia, Calif., at the home of his daughter, one of the leading medical 
figures of the Southwest passed from the scene. For three years friends 
had witnessed with sympathetic astonishment his heroic struggle against the 
insidious and inevitable advance of a diffuse malignancy originating in the 
prostate. Dr. Brown’s calm and philosophic acceptance of the situation is 
well illustrated by a personal report of his case, published in the Urologic 
and Cutaneous Review for June, 1942. In this attitude he was supported 
by the constant encouragement of his wife and daughter, as they together 
faced the situation with open eyes, but with courage and fortitude. 

Dr. Brown was born in Kansas, July 18, 1875, and had, therefore, just 
passed his sixty-eighth birthday at the time of his death. He graduated 
from the University of Kansas, and then became assistant in physiology in 
that School for the years 1901 and 1902. He took part of his medical 
training at the University of Chicago while serving there as assistant in 
physiology from 1902 to 1904. He then went to St. Louis University 
School of Medicine, where he was assistant professor of pharmacology from 
1904 to 1907, taking his degree in medicine there in 1905. In the same year 
he received his degree of doctor of philosophy from the University of 
Chicago. 

From 1905 to 1907 he was associate director of the Mount St. Rose 
Sanatorium in St. Louis, and then became medical director of the Missouri 
State Sanatorium for Incipient Tuberculosis, at Mt. Vernon, Mo., which 
position he held from 1907 to 1910. During this period he made several 
notable contributions to the study of tuberculosis, both from the standpoint 
of individual treatment and from the aspect of public health. From 1910 
to 1916 he was assistant professor of medicine at St. Louis University. 
During this period Dr. Brown carried out his study and research on asthma 
which culminated in the publication of his well known book on that subject 
in 1917, by C. V. Mosby Co. 

In 1916, Dr. Brown moved to Phoenix where he spent the remainder of 
his professional life. For a time he was associated with Dr. W. O. Sweek 
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as the internist of a medical-snrgical team. In 1918 lie was appointed 
Superintendent of Public Health for Arizona, holding this position until 
1920. For approximately ten years, between 1920 and 1930, Dr. Brown 
practiced alone and became established as one of the leading internists of 
Arizona, giving special attention to asthma, in which field he was an ac- 
knowledged authority. In 1930 he formed an association with Dr. Loren 
C. Barlow, a surgeon, this affiliation being terminated suddenly by the death 
of Dr. Barlow in June, 1931, from epidemic meningitis. In 1932 Dr. W. L. 
Reid came as the surgical member of the Phoenix Clinic which was organized 
by Dr. Brown. Misfortune again struck when Dr. Reid was killed in an 
automobile accident in 1937. 

He was an important figure in the Arizona State Medical Association 
and the Southwestern Medical Association. He was Editor of Southwest- 
ern Medicine from 1935 to 1940. In the Arizona Medical Association he 
held the important post of Historian for many years. He took this office 
seriously and devoted to it an enormous amount of time and energy. Bv 
untiring search through old newspapers and journals, by persistent corre- 
spondence with surviving members of families of doctors who had prac- 
ticed m Arizona, and by personal interviews at every opportunity/he brought 
together and placed in the archives of the Association historical data Re- 
garding every doctor who has ever practiced medicine in the state It was 
his ambition to prepare a “Medical History of Arizona,” but this task now 
awaits the attention of some one else. Dr. Brown was elected to Fellow 

a Life M r nCa S C ° llege ° f Physic5ans in 1931 and subsequently became 
a Life Member. He was a diplomate of the American Board of Internal 

Medicine, member of the American College of Chest Physicians the Ameri 

^^ss of r° gic :! Chen r t5 ' a t nd of the Royai s ° cie ’ ty ° f Medi - 

h^he ( srs :r ned ?' p " in i9i? - 

fewer than eighty-five medical articled h '° ai>ora ‘ 1 °" witl1 others) of no 

the personal account of his terminal illness' 8 "T ptl] ^ shed contribution was 
Bone Cancer.” illness,— Two Years Experience With 

tion^Dr.^Erotvii had^Aransurethral'i-esect^^ 6 ! 091 "^ 11 '^^ T' 31 ? ^ntc- 

the tissue removed evidences of prostatic c ^ ° ne m L ° S Angeles and in 
to be treated by the supervol^ . Caranoma were found. He elected 
of Technology. The- results seem e J uipm ® lt at tlie California Institute 
In 1939 thefevelopment ^ ^ 

to investigation and he was found^o have f ^ ^ ° t ler sym P tom s led 
volvement of osteoplastic type in skull 7 ; Vldespread metastatic in- 
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his case with its dramatic bone lesions, involving every vertebra in the spine 
and every rib, to the University of California for experimentation with 
irradiated heavy metals produced -by the cyclotron. Under this treatment 
with irradiated strontium and phosphorus, mSt£i interesting and important 
data were acquired. Through the effect of. this treatment, plus occasional 
treatments in Los Angeles by x-ray for pain, and his own personally directed 
dietary regimen, his life was prolonged from the maximum of three months 
set by Phoenix consultants (including the writer), to mpre than three years. 
During all this time Dr. Brown maintained his interest in professional work, 
writing several articles, reading many books and preparing book reviews for 
Southwestern Medicine, as well as making an intensive study of his own 
case. 

His wife and daughter, facing the situation with equal courage, helped 
him maintain his cheerful and courageous philosophy to the end, when, 
undefeated and unafraid, he “wrapped the drapery of his couch about him 
and lay down to pleasant dreams.” He was a good soldier. He fought a 
good fight. He kept the faith. Nothing better can be said of any man. 

W. Warner Watkins, M.D., F.A.C.P., 

Phoenix, Ariz. 


DR. ROBERT TITUS PHILLIPS 

Dr. Robert Titus Phillips (Associate) was born in Boston, Mass., Sep- 
tember 15, 1901, and died in a Japanese prison camp in the Philippine 
Islands, June 11, 1943; aged, forty-one. 

He attended the Governor Dummer Academy, received his A.B. degree 
from Bowdoin College in 1924, attended the University of Edinburgh, Scot- 
land, for one year, returning to Tufts College Medical School, from which he 
received his medical degree in 1932. He was an intern in 1932-34, and a 
resident physician from 1934—35, at the Boston City Hospital. Thereafter, 
he spent another year in residency at the Robert B. Brigham Hospital in 
Boston. He served as instructor in medicine at Tufts College Medical 
School, 1935-39; Junior Visiting Physician, Boston City Hospital, 1936- 
39 ; and as Assistant Physician at the Robert B. Brigham Hospital, 1936-39. 
He then removed to Portland, Maine, where he became a member of the staff 
of the Main General and Children’s Hospitals. 

Soon after the outbreak of World War II, he entered the Medical Corps 
of the U. S. Army as Captain. He was stationed in the Philippine Islands 
and was taken a prisoner of war at the fall of Corregidor. He was pro- 
moted to Major while a prisoner of the Japanese. 

Dr. Phillips was a member of the Massachusetts Medical Society, the 
American Medical Association, the American Rheumatism Association, the 
American Congress of Physical Therapy, the New England Physical 
Therapy Society and the William Harvey Society. He had been an As- 
sociate of the American College of Physicians since 1937. 
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of it has been reported in detail elsewhere. 0 ' 7 ' 8 ’ 9 It constitutes a confirma- 
tion in part and an extension of the work of the English investigators. 

Method of Preparation. Cultures of Fleming’s strain of Penicillitim 
notatum were grown in a modified Czapek-Dox synthetic medium for eight 
days at room temperature. After acidification and salt saturation of the 
culture fluid, penicillin was isolated by extraction with chloroform followed 
by distribution between aqueous solutions and organic solvents at different 
pH levels. It has been obtained either as a salt or as the free acid, the latter 
being more unstable than the salts. The free acid as well as a number of 
active acyl derivatives has been obtained in apparently crystalline form. 
Recently stable esters of penicillin have been prepared. 10 ’ 11 

In Vitro Activity of Penicillin. Penicillin has been tested against a wide 
variety of Gram positive and Gram negative organisms. It is highly effec- 
tive against Gram positive organisms, both aerobic and anaerobic, and 


Table I 

Susceptibility of Organisms to Penicillin 


Susceptible Strains 
Pneumococcus 
Streptococcus Jicniolyticus 
Staphylococcus albus 
Staphylococcus aureus 
Meningococcus 
Streptococcus viridans 
B. sublilis 
Cl. welchii 
V. seplique 
Cl. hislalylicus 
B. sporogenes 
B. oedematiens 
B. sordellii 
Lactobacillus 
Cryptococcus hominis 

* Although staphylococci in general are 
Staphylococcus albus strains have been isols 


Insusceptible Strains 
II. influenzae 
E. coli 
B. typhosus 
B. dysenteriac 
B. proteus 
B. paratypliosus A 
B. enleritidis 
B. pyocyaneus 
B. fluorescens 
B. prodigiosus 
Friedlander’s be. 

Staphylococcus albus* 

Monilia albicans 
Monilia krusei 
Monilia Candida 

;itive to penicillin, a number of non-pathogenic 

which are completely resistant. 


against gonococci and meningococci (table 1). Not all strains of the same 
organism are equally sensitive, but in general strains of pneumococci are 
more sensitive than strains of hemolytic streptococci, and the latter in turn 
are more sensitive than strains of staphylococci. 

The action of penicillin appears to be either bactericidal or bacteriostatic, 
depending on the conditions of the experiment. It is active in extraordi- 
narily high dilutions. Experiments with highly purified preparations of 
penicillin have shown that amounts as little as 0.03 microgram per c.c. are 
sufficient to inhibit the growth of a 10~ 2 dilution of a culture of hemolytic 
streptococci containing 200 to 300 million organisms per c.c. It is many 
thousand times as effective as any of the sulfonamides, its activity being 
comparable to that of gramicidin and tyrocidin. 

The activity of penicillin was compared' with that of gramicidin and 
tyrocidin in the following manner. Cultures of pneumococci, hemolytic 
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streptococci, and staphylococci were treated with similar concentrations of 
gramicidin, tyrocidin and penicillin. The cultures were incubated at 37° C. 
and the organisms per c.c. determined at intervals. The results show that 
the activity of penicillin is quite comparable to that of the other two sub- 
stances tested (table 2). 


Table II 

Comparison of Penicillin, Gramicidin, and Tyrocidin in Vitro 


Culture 

Inhibiting 

Agent* 

Number of Viable Organisms Per c.c. 

0 Hr. 

1 Hr. 

3 Hr. 

7 Hr. 

24 Hr. 

Pneumococcus 

(D/39) 

Penicillin! 

Gramicidin 

Tyrocidin 

2,200,000 

2,200,000 

2,200,000 

585,000 

1,860,000 

0 

7,200 

33,500 

0 

200 

0 

0 

0 

0 

0 

Streptococcus 

hemolyticus 

(C203Mv) 

Penicillinf 

Gramicidin 

Tyrocidin 

1,500,000 

1,500,000 

1,500,000 

4.300.000 

2.430.000 
100 

2.650.000 

1.140.000 

0 

420,000 

7,000 

0 

0 

2,400 

0 

Staphylococcus 

aureus 

(Oxford) 

* in : 

Penicillin! 

Gramicidin 

Tyrocidin 

7,750,000 

7,750,000 

7,750,000 

13,900,000 

490,000 

24,000 

700,000 

2,400 

2,900 

73,500 

0 

1,850 

0 

0 

1,750,000 


* 10 micrograms per c.c. of each used. 

OxfoJd uSs^er f m P g enidlHn preparati ° n Used in these Aments was approximately 100 


Similar experiments were carried out with sulfathiazole and sulfanil- 
a nde. It was found that penicillin causes an actual diminution in the 
lumber of organisms whereas sulfanilamide and sulfathiazole cause only a 
ecrease in the rate of multiplication of the organisms (table 3). 


1 ABLE ill 


Comparative EffectofPenicniin and Sulfonamides on Growth of 
Hemolytic Streptococci in Vitro 


. Drug 
1 : 10,000 Dilution 


Penicillin*. . . . 
Sulfanilamide. 
Sulfathiazole . . 
Broth Control . 


these exp < erim e ents! Paratl0n containin g approximately 500 Oxford 
c.c. ^plotted ag!Sr t Tme by Further T ° £ or g ani s™ 

° S JnTfo" SSf i t1 by b ' 00d v se ™“ "(graph 2 “ “* 

Mice were infected intrttperi^^ £ 


No. Hours Incubation 


2,500,000 

2,500,000 

2,500,000 

2,500,000 


218,000 

10,100,000 

14,000,000 

29,300,000 


90,000 

65.000. 000 

61.000. 000 

101,000,000 


24 


90 

20.900.000 
40,000,000 

55.400.000 


units per c.c. was used in 
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tococcus hemolyticus and treated with small amounts of penicillin subcutane- 
ously. The results of an early experiment with a crude preparation are 
shown in table 4. Animals were infected with amounts up to 2 c.c. of whole 
culture, containing at least 10 million lethal doses. The total amount of 
penicillin given to each animal was calculated to be approximately 7 mg. of 
the crude preparation, representing less than 350 Oxford units/' Sixty-six 
per cent of animals receiving 2 c.c. and 90 per cent of animals receiving 1 c.c 



Graph 1 . Comparative effect of penicillin and sulfonamides on growth of hemolytic 

streptococci in vitro. 


of whole culture survived or showed prolonged life. Untreated controls 
receiving 1 c.c. of a 10~ 7 dilution all died within 48 hours. 

In a subsequent experiment a titration of the activity of a more potent 
preparation of penicillin was carried out. It was found that 0.75 mg. of a 
preparation containing 150-200 Oxford units per mg. protected against 
1 c.c. of a 10" 2 dilution of a highly virulent strain of hemolytic streptococci 
(C203Mv) — (table 5). 
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III father experiments it was shown that ptm«n is 
hemolytic streptococcal intecuons when the pemclhn g 
toneally as well as what given ^neous ^ ^ ; nsB t»tcd simul- 



Graph 2. Effect of blood and serum on bacteriostatic action of penicillin in vitro. 


found that mice could be successfully treated when the drug was adminis- 
tered as late as eight hours after infection. 

Similar experiments were carried out on two strains of meningococcus 
Type I. The organisms * were grown on blood agar for six hours and then 
washed off into a small volume of physiological saline. This suspension 
was diluted with saline to a turbidity equivalent to a No. 1 MacFarland 

* Meningococcus cultures were obtained from Dr. Hattie Alexander of the Babies Hos- 
pital, New York City. 
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Table IV 


Effect of Subcutaneous Injection of Penicillin on Group A Hemolytic 
Streptococcus Infections (C203Mv) 


Dilution 

of 

Culture 

Number of 
Organisms 
Injected 
(XI ,000) 

Number 

of 

Mice 

Amount 

of 

Penicillin* 

(c.c.) 

Number 
of Days 
Treated 

Number 
Dead 
( <48 hr.) 

Number 
Prolonged • 
Life 

(2-7 days) 

Number 
Survived 
(>7 days) 

2.0 c.C. 


mm 

0.4-0.65 

<6 

3 

1 

5 

1.0 c.c. 

ofxifrr -I 

Btjg 

0.4-0.6 

<6 

1 

2 

7 

10- 1 



0.2-0.58 

<6 

2 

4 

9 

10- 2 



0.2-0.57 

<6 

0 

4 

9 

IO - 3 

Controls 

90 

H 

0.2-0.57 

<6 

0 

3 

8 

10- 7 

0.009 

mm 

0 

0 

15 

0 

0 


* A crude preparation containing approximately 500 Oxford units per c.c. was used in 
these experiments. 


Standard. Serial dilutions were made in 7 per cent mucin according to the 
method of Alexander 12 and 1 c.c. of a 10" 3 , 10~ 4 , 10' 5 , and 10'° dilution in- 
jected intraperitoneally into a small series of white mice. Penicillin mixed 
with three volumes of sesame oil was given by the subcutaneous route V 2 
hour, 18 hours, and 24 hours after injection. 

Although the number of animals is small, it is apparent that 1800 
Oxford units of penicillin afforded almost complete protection against 10* 5 
and 10~ G dilutions of meningococci and partial protection against 1 O' 3 and 
10~ 4 dilutions. Untreated controls died in less than 24 hours (table 6). 

Likewise, experiments were carried out on Cl. welchii and Cl. septique 
infections in guinea pigs. Cultures of Cl. welchii and Cl. septique * were 
grown in plain broth for 48 hours under anaerobic conditions and then 

Table V 


Titration of Activity of Penicillin * against Hemolytic Streptococci in Vivo 


Dilution of Cultures 

Penicillin (mg.) 

Number Mice 

Number Survived 

10-2 

1.5 

3 

3 


1.0 

3 

3 


0.75 

3 

3 

10- 1 

1.5 

3 

3 


1.0 

3 

3 


0.75 • 

3 

Of 

Undiluted 

1.5 

4 

4 


1.0 

4 

2f 

Controls 




10-s 

0 

10 

Died <2 days 

10“ 7 

0 

10 

Died <2 days 


* Ammonium salt containing 150-200 Oxford units per mg. 
t Two mice showed prolonged survival time in each instance. 


* Cl. welchii (Strain 45) and Cl. septique (Strain 37) were used throughout. Cultures 
were obtained through the kindness of Dr. Frederick Humphreys of the College of Phy- 
sicians and Surgeons, Columbia University, New York. 
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centrifuged. The cells were taken up in one volume of sterile distilled 
water and the suspensions heated at 80° C. for one hour. The resultant 
toxin-free suspensions were used in all animal inoculations. 

Guinea pigs, weighing 300 to 350 grams each, were used for all experi- 
ments with Cl. welchii. White mice, weighing 18 to 20 grams, were found 
satisfactory for infection with Cl. scptique. Equal volumes of spore suspen- 
sion and of 10 per cent calcium chloride were injected simultaneously. All 
injections were given by the intramuscular route. Penicillin f treatment 
was started one hour after infection and was administered subcutaneously 


Table VI 

Effect of Penicillin on Experimental Infections Due to N. mcningitidcs , Type I 


Culture 

Strain Amount 

Ombelet 10~ 3 


Amount of 
Penicillin 
(Oxford Units) 


Number 
of Mice 


Number 

Died 


Number 

Survived 


Per Cent 
Survived 


McNally 10 -3 


! 1 I 

once every 24 hours over a th rpp ri • 

solved in a small volume of saline atd .• T ‘ K peniciIlin used was dis- 

Of sesame oil. The dosage th 0 „S™ t S ° lut,on mixed with *ree volumes 

wax" h - «-■ 

agtsfoTj!o P oT Ci " in - ( A PP rox ™ate!y L 50 pe; Ve c r e e nt Pr0teCted * 434 
° bt All ofT 5 ” 81 - 0 ' 04 “• ° SUCh * SP ° re SUSpenSi0n ' No ProteS'was 

f" ° f ‘ he Pi«s infected with 0 1 c e of 

-tftSHSZg **- - Co^b J yn SU ~ f° f a "**' 

’ • ork) f° r the penicillin 
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spores (1-2 MLD’s) were protected by the injection of 666 units of penicil- 
lin. There was no protection against 0.2 c.c. of spore suspension. 

It is apparent that, whereas small amounts of penicillin protect against 
large numbers of highly virulent hemolytic streptococci, comparable amounts 
will give partial or complete protection against only two to three lethal doses 
of Cl, welchii and Cl. septique. The effect of larger amounts of penicillin 
on more severe infections by members of the gas gangrene group remains to 
be determined. 

Toxicity. The toxicity of penicillin has been tested in mice, guinea 
pigs, rabbits, dogs and man. In addition, experiments have been carried out 
on tissue cultures and in the developing chick embryo. No toxicity was 
observed with amounts far beyond the range of therapeutic dosage. 

For mice the LD r , n , or the amount necessary to kill 50 per cent of the 
animals, was 12 mg. of the ammonium salt * f and 32 mg. of the sodium salt.f 
These amounts are equivalent to 0.666 and 1.8 grams respectively per kg. of 
mouse weight. Guinea pigs tolerated without visible effect as much as 320 
mg. of the sodium salt — equivalent to 1.3 grams per kg. of guinea pig 
weight. These amounts are far beyond the range necessary for therapeutic 
dosage. 

No toxic effects have been observed from penicillin in tissue cultures on 
the chorioallantoic membrane, or when applied directly to the human eye. 13 
No untoward effects have been observed in man with doses up to 240 mg. 
or 60,000 Oxford Units of a highly purified product. 

Absorption and Excretion, It has been shown that penicillin is absorbed 
after subcutaneous injection in mice, but that frequent administration is 
essential to maintain an effective blood level. Small amounts injected every 
two hours are more effective than large amounts injected at less frequent 
intervals. Studies on the bacteriostatic and bactericidal properties of the 
blood of treated animals indicate that penicillin remains in the blood stream 
for only two to three hours after subcutaneous injection. 

Relatively pure preparations of penicillin, some in the form of the free 
acid and others. in the form of the ammonium salt,, were tested in rabbits. 
After intravenous injection of an amount calculated to be sufficient to give 
a blood level equivalent to three or four times the effective in vitro titer of 
the same. preparation, activity was detected in the circulating blood for three 
to four hours but not longer. 

Recently similar experiments have been carried out in man. Single in- 
jections of varying amounts of penicillin $ were given by the intravenous or 
intramuscular route. The bacteriostatic action of the blood was determined 
before and at various intervals after the injection of penicillin. ■ 

* The Oxford workers have stated that precipitation with dry NH 3 gas leads to inactiva- 
tion of the penicillin. We have recovered penicillin quantitatively as. the NH, salt as a 
routine procedure when moisture is rigidly excluded from the reaction mixture. 

t These preparations contained approximately 200 Oxford units per mg. 

$We are indebted to Merck & Company, Rahway, New Jersey, for the penicillin used in 
this experiment. 
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When penicillin is given by the intravenous route, there is a rapid loss 
from the blood stream during the first half hour after injection. The rate 
of disappearance from the blood stream then decreases, and the amount 
present falls off slowly over a period of two to four hours (graph 3). After 
this period no detectable amount remains in the circulating blood. These 
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detected in the circulating blood. Although the concentration in the blood 
is never as high after intramuscular injection, a higher level is maintained 
for a longer period of time. 

The rapidity of excretion is a serious obstacle in the therapeutic use of 
penicillin. In animal experiments this difficulty has been overcome in part 
by the use of suspensions in oil and by the subcutaneous implantation of solid 
pellets. In such forms penicillin is absorbed and excreted less rapidly, and 
less frequent administration is necessary. 0 In the treatment of human in- 
fections, however, these procedures have not proved satisfactory. Efforts 
have therefore been directed toward the preparation of compounds which 
will slowly release active penicillin into the circulation. One of the authors 
(K. M.) has now succeeded in preparing such compounds. Their nature and 
use are described elsewhere. 10 ’ 11 

Clinical Applications. Clinical use of penicillin has been greatly ham- 
pered by two facts : ( 1 ) the small yield, and (2) the desire to provide as much 
material as possible for chemical work. However, a number of cases have 
been treated with dramatic results. Penicillin has been proved to be effective 
in man when given intramuscularly, intravenously and intrathecally. It 
has also proved effective when administered directly into joints and serous 
cavities as well as in local applications. It is of value in the treatment of 
infections due to hemolytic streptococci, pneumococci, gonococci, menin- 
gococci and staphylococci. In particular, it has proved effective in cases 
resistant to sulfonamide therapy. The number of cases so far treated is 
small, but the results are highly encouraging. Up to the present time no 
serious toxic effects have been observed. 

Summary 

Penicillin is a chemotherapeutic agent exhibiting a remarkable antibac- 
terial action against Gram positive organisms and against gonococci and 
meningococci. It is not effective against Gram negative bacteria. Its ac- 
tivity is of a totally different order of magnitude from that of any of the 
sulfonamide compounds. 

Penicillin is effective both in vitro and in vivo. It is active in the pres- 
ence of pus and inflammatory exudates. Its action appears to be either 
bactericidal or bacteriostatic, depending upon the conditions of the experi- 
ment. ' 

Penicillin appears to be completely non-toxic in doses far exceeding those 
necessary for therapeutic purposes. 

Penicillin is rapidly excreted through the kidneys and frequent adminis- 
tration is necessary to maintain an adequate blood concentration. 

Penicillin promises to be a chemotherapeutic agent of great clinical value. 
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REACTIONS TO PARENTERAL FLUID 
ADMINISTRATION * 


By Max M. Strumia, M.D., John J. McGraw, M.D., and Alton 
Blaice, M.D., Bryn Mazur, Pennsylvania 

This review will discuss briefly the reactions to intravenously adminis- 
tered fluids in general, such as whole blood, plasma, human serum and crys- 
talloid solutions. It will deal particularly with the question of reactions to 
plasma, since this material is now widely used an’d lately its role as an actual 
or potential source of reactions has been a controversial point. 

The causes of reactions may be inherent in the fluid administered or may 
be conditions (physiological or pathological) peculiar to the recipient or to a 
combination of these two factors. 

Some of the elements causing reactions, such as pyrogens, may be found 
in all of the fluids mentioned, whereas others are present or greatly prevail- 
ing only in certain fluids. Thus, hemolytic reactions have been reported 
practically only when erythrocytes have been administered. Often reac- 
tions are traced not to the fluid itself, but to improperly cleaned equipment 
used to prepare or administer the fluid. This is particularly true of pyro- 
genic reactions. 

The most common reactions due to causative elements inherent in the 
fluid alone may be classified as pyrogenic, nitritoid, embolic or mechanical 
(from speed of administration). Reactions due to inherent qualities of the 
fluid combined with conditions of the patient may be listed as hemolytic and 
allergic. Conditions inherent in the recipient alone which increase the in- 
cidence of reactions may be listed as hyperhemolysis, liver, disease, hypo- 
proteinemia and cardiac insufficiency. Free hemoglobin, potassium content, 
temperature and air embolism are elements often mentioned as potential or 
actual causes of reactions which will also be briefly mentioned. 

The hemolytic reactions following whole blood transfusion will be com- 
mented upon briefly in view of the fact that the subject has been covered by 
previous publications. 

. Pyrogenic Reactions 

Pyrogenic reactions are by far the most common and may occur after 
the intravenous administration of any fluid which has been improperly pre- 
pared or administered with improperly prepared apparatus. Pyrogens, 
strictly speaking, are any substances which will provoke a febrile reaction 
after intravenous administration. Pyrogens are usually the product of bac- 

* Presented at the “Postgraduate Nights” program of the American College of Physi- 
cians held at the United States Naval Hospital, Philadelphia, October 22, 1942. Received 
for publication April 21, 1943. 
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terial growth and disintegration of bacterial bodies — certain bacteria, par- 
ticularly gram negative varieties, produce more pyrogens than others. 

The presence of pyrogens in poorly prepared or poorly preserved dis- 
tilled water 1 and the ease with which glassware and apparatus become con- 
taminated explain the relative frequency of pyrogenic reactions. In addi- 
tion, blood, plasma and serum are relatively good media for bacterial growth, 
and a minimal chance contamination may be followed by bacterial growth 
sufficient to cause extremely severe reactions, when the material is used 
intravenously. 

The pyrogen content of water varies considerably with the source from 
which it is obtained. It also varies with conditions favoring bacterial 
growth. Thus, still or slow-moving surface water, particularly in summer, 
.may be expected to have a high pyrogen content whereas water from deep 
or artesian wells or spring water, protected from surface contamination 
may be expected to be relatively pure. Practically all tap water contains 
pyrogens.. These pyrogens cannot be removed or rendered harmless by 
sterilization by heat and they will pass through sterilizing filters Co Tui 
and McCloskey, however, claim that it is possible to remove pyrogens by 
filtering through Seitz, No. 3 serum pads twice. 2 The only effective prac- 
tical means of removal of pyrogens is by proper distillation. Proper dis- 
tillation requires transforming the water to a pure dry gas followed bv 
condensation to the liquid state. • 

„ Fre f sh P^P er ]y distilled water is pyrogen-free and is often referred to as 
parenteral. If distilled water contains pyrogens, it is usually due to one 
of three causes First, the still or the container used to collect the distillate 
is contaminated. Second, the still is not properly constructed, so that drop- 
Water J 1 . re cntramed with the current of steam and carry pyrogens 
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lapse. There is no satisfactory treatment of pyrogenic reactions, except 
symptomatic. Therefore, the remedy is prevention. . 

Human blood, plasma and serum do not originally contain pyrogens. 
They may, as stated, become contaminated if not properly prepared and pre- 
served. These fluids do not lend themselves well to sterilization, although 
serum and, with proper procedure, plasma may be passed through sterilizing 
filters. This will not, however, remove pyrogens even if bacteria responsi- 
ble for their production are removed. Filtration of blood or plasma with 
improperly prepared gauze filters or similar devices to remove fibrin fiocculi 
is a not uncommon source of pyrogens. 

The maintenance of such fluid as blood plasma and serum at refrigerator 
temperature (plus 2 to plus 8° C.) for relatively long periods of time slows, 
but does not eliminate the growth of certain bacteria. Likewise, the addi- 
tion of mercurial antiseptics as bacteriostatic agents does not solve the prob- 
lem. If these antiseptics are added in such concentration as to be fairly 
effective, the total amount of mercury may be too large when massive doses 
of plasma or serum are employed. If, on the other hand, the concentration 
of the antiseptic is low enough to avoid toxicity (merthiolate 1 : 35,000, 
phenyl-mercuric-borate 1 : 50,000), the presence of proteins in high con- 
centration makes the action of the preservatives extremely doubtful. The 
addition of sulfanilamide 3 has not been found to be effective as was at first 
thought. 4 

Even careful bacterial studies are not an absolute assurance against 
severe pyrogenic reactions from this source in plasma or serum preserved in 
the liquid state. Only a small portion of’ such material, at best 2 per cent 
of the total volume, 5 is used in tests for sterility. Under such conditions, 
contamination with few bacteria may easily be missed, but subsequent growth 
of bacteria may cause very severe reactions. 0 

To guard against the formation of pyrogens in blood, plasma and serum 
it is necessary to take every precaution to prevent bacterial contamination. 
These precautions include asepsis in the collection of blood, and the prepara- 
tion of plasma and serum by a closed method. A closed method is one which 
does not allow exposure to unsterile air at any time during the process. 7 
In addition, plasma and serum should always be cultured and not released 
for use until proved sterile. It is not practical to culture whole blood since 
it would be several days old before results of cultural studies would be avail- 
able. Citrated blood must be stored in a refrigerator at + 2 to + 4° C., 
immediately after collection and until used, to minimize bacterial growth if 
a chance contamination should occur. The period of storage should be as 
short as practicable. Plasma or serum for routine use should be stored in 
the frozen state. Storage in the frozen state will prevent bacterial growth. 
In the past, many transfusions of fresh blood have been given by an open 
method without excessive reactions. The reason is simply that the few 
bacteria which were contained in the blood were not given sufficient time to 
grow and cause reaction but if the blood had been stored, the organisms 
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would have multiplied and might have Guarding 
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a false positive than a false negative result. Distilled water may e c lemt 
cally tested for presence of reducing substance. 0 A positive test indicates 
poor water but a negative test does not insure the absence of ? - 

tilled water may also be tested for its electrical conductivity. Here again a 
positive test (high conductivity) means poor water but a negative test (Ion 
conductivity) does not mean that pyrogens are absent. . 

The reactivity of both experimental animals and man to pyrogenic sub- 
stances contained in fluids administered intravenously varies greatly. This 
is of importance both in testing solutions by inoculations in experimental 
animals such as rabbits and in evaluating pyrogenic reactions m man. 
When using rabbits for pyrogenic tests, the animals should be selected so as 
to eliminate both the hyper-reactive and the hypo-reactive.. 

Some patients will show no reaction to a given solution which may be 
mildly or moderately pyrogenic to other individuals. The amount and 
speed of administration also play a part. A small amount of mildly pyro- 
genic solution given slowly is not nearly so likely to cause a reaction as is a 
large amount given rapidly. Another obvious factor to be taken into account 
is the recipient’s blood volume, which determines the final concentration of 
pyrogenic substances, all other conditions remaining constant. 

Aside from the pyrogens contained in the fluid itself, there is another 
and perhaps even more common cause of pyrogenic reactions. This is the 
glassware and rubber tubing used to prepare and administer the material. 
Dirt and dust which may be allowed to collect in glassware may cause chill- 
fever reactions. Excess of sulphur which is found on most new compound 
rubber tubing may also cause reactions if it is not properly removed. All 
too often used bottles and tubing are allowed to stand wet for many hours 
under conditions favoring bacterial growth and then not adequately cleaned. 
Under such conditions pyrogenic reactions are the rule rather than the ex- 
ception. The remedy is: (1) avoid contamination of the fluids remaining 
unused after administration; (2) proper cleaning of glassware and other 
apparatus, followed by rapid drying or sterilization; (3) distilled water 
should not be stored for over three hours after preparation unless sterilized. 

With well prepared crystalloid solutions, the incidence of pyrogenic re- 
actions is extremely small, less than one per thousand even with very large 
doses. With whole blood, the reactions of this type are more common, 
varying from 2 to 5 per cent. In well preserved plasma or serum they are 
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well below 1 per cent. Recovery is generally rapid and complete even in 
relatively severe reactions, save those followed by circulatory collapse. 

In patients with a febrile temperature, especially if of the septic type, the 
intravenous administration of fluids, especially whole blood often causes a 
greater temperature rise. It is desirable in these cases, whenever possible, 
to administer the intravenous fluids at a time when the temperature is at its 
expected low, usually in the morning. 

Nitritoid Reactions 

These have been observed after administration of whole blood but are 
more common after the administration of freshly prepared serum or fresh 
serum which has been kept in the frozen state or dried from the frozen state. 
It has not been observed after the administration of crystalloid solutions. 
Usually the reaction immediately follows the administration of the fluid; in 
fact, it often occurs during the administration. 

The reaction consists of a sense of constriction of the chest, often very 
alarming, pain over the lumbar region, sometimes, but not always, followed 
by chill and/ or rise of temperature and occasionally by nausea, vomiting and 
headache. The reaction is usually over after a few hours (four to five 
hours) and appears to cause no permanent damage. 

We have recently observed, through the courtesy of Dr. Angelucci and 
Dr. Minot, a patient who had severe reactions of the type here described 
following the administration of fresh whole citrated blood, and of dried 
pooled commercial plasma. 

The patient, a 20 year old white girl, was suffering from severe anemia as a result 
of uterine bleeding. At 5 p.m. on June 8, 1943, she was given a transfusion of well 
matched group O blood, the patient also being group O and Rh positive. After 100 
c.c. had been administered, the patient complained of an unusual feeling in the throat, 
tightness of the chest, and shortness of breath. The transfusion was stopped and was 
started again after symptoms had subsided. Cough and dyspnea became severe and 
the transfusion was discontinued. The patient was pale, nauseated and vomited. 
The pulse was weak, thread}'; the blood pressure was 130 mm. Hg systolic and 50 
mm. diastolic. One hour after transfusion, the patient had a chill and the temperature 
rose to 104° F. The patient recovered promptly and the temperature returned to 
normal overnight.- The blood had been collected in a commercial vacuum type bottle 
and was given immediately upon collection. At 11:30 a.m. on June 10, the patient 
received another transfusion of fresh whole citrated blood. After 10 to 20 c.c. of 
blood had been administered, the patient had a reaction similar to that reported above. 

A skin test with citrated whole blood and with plain sodium citrate was negative. 

On June 18, the patient received a transfusion of citrated “lyophilized” plasma 
(Sharpe and Dohme) regenerated from the dried state. After only 10 c.c. had been 
administered, the patient complained of severe abdominal pains, accompanied by 
nausea and vomiting. Within one hour of the administration, there appeared a 
purpuric rash over the shoulders, arms and neck. The temperature rose to 103.6° F. 
The patient returned to her normal condition overnight. On July 9, the patient 
received a specimen of citrated blood obtained by gravity' and with all possible pre- 
cautions to avoid pyrogens. The blood transfusion was started at 11:30 a.m. at the 
rate of about 2 c.c. per minute. At 11 :43 (when approximately 26 c.c. of blood had 
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been administered), the patient complained of abdominal discomfort, tightness of the 
chest accompanied by dyspnea and vomiting. The pulse became very rapid and 
weak; the systolic blood pressure increased from 110 to 138 mm. Hg and then grad- 
ually returned to 112 mm. Hg in a period of two hours, and the diastolic fell from 80 
to 0 during the same period of time. This reaction was accompanied by chill and 
fever. Transitory cyanosis occurred about 30 minutes after the administration. 

The patient was given saline and glucose solution repeatedly. Six hundred c.c. of 
saline containing 4 grams of sodium citrate were administered intravenously without 
reaction. On July 15 and July 17 the patient was also given washed red blood cells 
suspended in saline solution without reaction. On both occasions the red cells were 
those obtained from 500 c.c. of whole blood. The cause of reactions appears to be in 
the plasma itself. 


■ These reactions have been observed after the use of very fresh serum 
but not after the use of serum which has aged for some time either at room 
temperature or at refrigerator temperature. Self and Scudder’s recent 
work tends to confirm these findings. It is therefore presumed that at 
least some of these reactions may be due to a substance or substances which 
are present in fresh serum and not in aged serum, or if present, in lesser 
amounts. It is further argued that since the intravenous administration of 
fresh plasma very seldom gives rise to nitritoid reactions, it is likely that the 
substance or substances responsible for at least some of the nitritoid reac- 
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with plasma frozen immediately after pooling and filtration and maintained 
in the frozen state at — 20° C. or lower, and thawed before use in a cir- 
culating water bath at plus 37° C. To maintain this material free from 
flocculation, it must not be stored in the refrigerator after thawing, but 
kept at room temperature until used, as pointed out later. However, unless 
all steps of preservation and regeneration of plasma are under careful and 
dependable control, it is necessary to filter these fluids immediately before 
administration. 

Embolic reactions so far have been rare. With plasma we know of 
only one case which seems fairly well established. This was brought to our 
attention by Dr. Cooksey of Detroit and by Dr. J. H. Lewis, who attended 
the patient. 0 ’ 14 The patient, a boy, received 90-100 c.c. of undiluted, un- 
filtered plasma during a period of 20-25 minutes. Asphyxial death was 
sudden and occurred while the plasma was still being administered. This 
plasma had been separated from citrated blood by sedimentation for about 24 
hours after collection of the blood. It had been preserved in the liquid state 
for 40-50 hours at refrigerator temperature. Microscopic examination of 
the lungs showed the smaller branches of the pulmonary artery to be plugged 
by a pinkish staining material, with a coarse reticular structure, closely re- 
sembling fibrin. Sections from other organs showed no such changes, 
presumably because the fibrin-like precipitates had not gone through the 
filter of the lungs. 

The severity of this type of reaction and the ease with which it can be 
avoided should call everyone’s attention to the elimination of any flocculi or 
fibrin precipitate. The most common cause of flocculation is the preserva- 
tion of whole blood or plasma at refrigerator temperatures (2° to 8° C.). 
As far as whole blood is concerned, refrigeration is a necessity, and the only 
way to eliminate the danger of embolic reaction is carefully to filter the blood 
immediately before administration. However, flocculation of plasma may 
be entirely avoided by preserving plasma either in the frozen or dry state. 

If plasma is to be kept in the liquid state for any period of time, it should 
be at room temperature, when flocculation does not occur for a period of 
four to six weeks and then very slowly. Flocculation may also be appreci- 
ably retarded in plasma by the addition of glucose solution. 15 Excessive 
dilution, however, must be avoided. 

Effective filtration of flocculi, particularly thread-like precipitates of 
fibrinogen, is easily accomplished by the use of four layers of 40-mesh 
gauze, or equivalent material. The use of the standard 200 mesh stainless 
steel gauze is equally satisfactory, but quite expensive for generalized use. ' 
Good results have also been obtained by Dr. S. Brandt Rose 16 by the em- 
ployment of a single layer of nylon cloth with 150—160 mesh per square inch. 

Speed of Administration 

Concerning the speed of intravenous administration of fluids, it is safe 
to state from practical experience and from the experimental work of 
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Altschule et al. 1T that if the concentration is isotonic, a rate up to 20 c.c. per 
minute is perfectly safe and well tolerated. However, this rate may be 
altered, either up or down, depending upon the need of more rapid blood 
volume replacement or the patient’s cardiac condition. Thus, in patients in 
very severe shock, it is necessary to administer intravenous fluids, particu- 
larly plasma or blood at a much faster rate than that just mentioned. As 
much as 500 c.c. of material can be administered in a period of 10 minutes. 
Beyond this quantity, it is advisable to reduce the rate of administration. 

On the other hand, in a patient in whom cardiac weakness is suspected, 
rates of fluid administration not exceeding 10 c.c. per minute should be 
advised. This is particularly true for the administration of whole blood 
because of its higher viscosity. Under these conditions, a rate of 5 c.c. per 
minute appears desirable. Within these limits it is reasonable to assume that 
the danger of reaction from speed of administration can be ignored. 

However, excessive speed of transfusions must not be considered a 
source of reaction only through increased venous pressure. Speed is a very 
important factor in determining the rate and severity of transfusion reaction 
due to chemical factors contained in the transfusion fluid Thus if pyro- 
gens are present in a low concentration and the rate of transfusion is slow 
no reaction may result. With increased speed, however, the concentration of 
pyrogens may at any given moment rise sufficiently to cause severe reactions, 
t is also to be noted that if the speed is slow, transfusion may be stopped if 
necessary, before the reaction becomes too severe. * ’ 

In at least two cases of transfusion of incompatible blood, in our own 
expenence, fatal reactions were avoided probably because the rate of trans- 
sion was slow and symptoms developed when only a relatively small 
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without adverse reaction. Similar occurrence should, of course, be care- 
fully avoided. 

In this paper a hemolytic reaction refers to the syndrome which follows 
the transfusion of incompatible blood. Blood is incompatible if the recipi- 
ent’s plasma agglutinates the donor’s cells. 

The typical hemolytic reaction starts during or very shortly after the 
transfusion. It commonly manifests itself by a chill, often followed by 
fever, nausea, vomiting, pain in the lumbar region and a sense of constric- 
tion in the chest. There may be abdominal cramps, pain over the bladder 
and an urge to defecate. Transient hemoglobincmia with passage of scanty 
reddish-brown urine is followed within five hours by hyperbilirubinemia, 
and shortly after by jaundice, usually reaching the peak within 24 hours. 
The oliguria may improve and the patient rapidly recover, but more often 
azotemia follows. This may lead to uremia and death or, after a period of 
several days when the issue is in doubt, the flow of urine increases and re- 
covery follows. In a number of cases the patient may die even though the 
urinary output has become normal or even larger than normal. In these 
patients the nitrogen content of the urines is very low. 

Laboratory examinations should be carried out to ascertain the diagnosis 
whenever a suspicion exists that a hemolytic reaction has occurred. The 
examination of the first urine passed after a hemolytic crisis reveals the 
presence of albumin, hematinic casts, hemoglobin and erythrocytes. A 
specimen of blood should be obtained immediately after the reactions and 
about five and 12 hours later. Hemoglobin in the plasma of the first speci- . 
men reveals that hemolysis has occurred. An increase in the bilirubin con- 
tent of the second specimen as compared with the first further confirms the 
diagnosis. The peak of the bilirubinemia.is generally reached between the 
fifth and the eleventh hours after the crisis. 10 Many theories have , been' 
advanced concerning the pathogenesis of the sequelae of the hemolytic re- 
actions. 20 A critical review of these seems beyond the scope of this paper. 

To our knowledge, there is no treatment which has proved uniformly, 
successful. Alkalinization, renal decapsulation or sympathectomy, pelvic 
lavage, blood and plasma transfusion and many other procedures have been 
advocated. In any event, it seems logical to maintain an adequate fluid 
intake and an adequate blood volume. 

The prognosis in any given case is somewhat difficult to determine. In 
general, in patients suffering from previous kidney damage or from any other 
serious illness, the outlook is unfavorable. The amount of blood adminis- 
tered seems to bear some relation to the end result. Most patients receiving 
250 c.c. or less will recover from their first hemolytic transfusion reaction. 
Those receiving 500 c.c. or who have had previous transfusion reactions will 
usually die. 

In view of the lack of any satisfactory treatment, it is absolutely essen- 
tial to take every precaution to prevent hemolytic reactions. These precau- 
tions include a careful blood grouping of the recipient and the donor, care- 
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ful cross-matching tests, . adequate studies regarding the anti-Rh and other 
less common isoagglutinins particularly in pregnant or puerperal women, 
and in persons receiving repeated transfusion. In addition, the transfusion 
should be given slowly so that it may be stopped early in the event of a reac- 
tion. Unfortunately, in some patients, the transfusion of incompatible blood 
is not followed by immediate reaction, and the first signs are passage of 
dark-colored urines and jaundice, followed by oliguria or anuria. It is our 
practice to use plasma as much as possible in place of whole blood, especially 
in emergency cases in which mistakes in blood grouping or matching may be 
the result of haste. There are very few patients who will not respond to 
plasma at least until a whole blood transfusion may be carefully planned. 0 

The preparation for a blood transfusion must be done by a well trained 
person. Adequately trained personnel must always be on call for such work. 

The sera used for blood grouping must be of high potency. This means 
that blood grouping sera must be specific, of high titer and rapidly acting, 
Ihey must be checked at regular intervals against cells of known groups. 

ese cells are best obtained from thoroughly tested personnel of the hospital 
or laboratory. The anti-A serum must be capable of agglutinating the sub- 
groups of A and AB. Checking the blood group by testing the^nknown 
serum against known cells practically assures an accurate blood grouping 
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completion of the transfusion. No change indicates that it is safe to 
proceed. 

A more crude and not always effective test is simply to administer the 
transfusion very slowly in which case most reactions will be apparent before 
too large a quantity of blood is administered. 

Plasma, serum and group O donor blood when administered to patients 
of other groups have been blamed as a cause of hemolytic reactions. The 
basis of these statements is the theory that the isoagglutinins present in 
plasma, serum or group O blood may occasionally be of sufficiently high 
titer ““ to clump and hemolyze the recipient’s cells, and thus cause a serious 
or fatal reaction. Such a sequence of events is theoretically possible. How- 
ever, the following case previously reported by one of us, suggests that such 
occurrence is unlikely, or at least, very rare. 

A woman, aged 65, weight approximately 45 kilo., was suffering from carcinoma 
of the sigmoid with blood loss and secondary hypochromic anemia (3,750,000 erythro- 
cytes per cu. mm.). She was given 2S0 c.c. of group A plasma which agglutinated 
her cells completely in vitro in a dilution of 1 : 320, The plasma was administered at 
the rate of about 6 c.c. per minute. No evidence of agglutination or of incompatible 
isoagglutinins was found in blood drawn from the opposite arm. The serum bilirubin 
did not rise above normal. 

The adsorption or neutralization of isoagglutinins by the patient’s ery- 
throcytes and by dissolved A and B substances present in the plasma 23 does 
not seem fully to explain the absence of hemolysis in cases of the type re- 
ported above. When this patient’s whole blood was mixed in vitro with an 
amount of plasma in proportion to the amount injected, agglutination and 
hemolysis occurred. A and B substances have been shown to be widely dis- 
tributed throughout the body in most individuals. The rapid neutralization 
of isoagglutinins and iso-hemolysins is probably greatly aided by the A and 
B substances in fixed tissue cells. 

The case reported above is not an isolated observation. No hemolytic 
reactions have been observed in over 4,000 administrations of unmatched 
plasma in our hospital. Most of this, however, was pooled and consequently 
had a low isoagglutinin titer. Elliot has had a similar experience using un- 
pooled plasma but this practice is not advisable in view of Aubert’s experi- 
ence. 22 

Certain evidence has recently been put forward to the effect that iso- 
agglutinins in plasma, serum and group O blood may cause hemolysis of the 
recipient’s cells if the titer is sufficiently high. Aubert et al. 22 selected several 
human sera with an exceptionally high isoagglutinin titer and injected them 
into recipients of the opposite blood groups. They were able to detect evi- 
dence of hemolysis and agglutination in several cases. They noted agglu- 
tinates in blood drawn from the opposite arm after the transfusion. They 
also detected hemoglobinemia and a rise in the serum bilirubin up to 5 mg. 
per cent. A few recipients showed a drop in the total red cell count and 
hemoglobin. In this series no serum which had a titer of less than 1:512 



REACTIONS TO PARENTERAL FLUID ADMINISTRATION 


729 


produced any evidence of hemolysis. These workers concluded that sera of 
exceptionally high titer (1:512 or over) might produce hemolysis but that 
there was no danger from the use of the ordinary pooled material. This 
very important work should be repeated. 

Pollayes and Squillace* 4 reported a severe reaction to the intravenous 
administration of a single dose of commercially prepared lyophile plasma 
but the facts reported failed entirely to justify the conclusion that the reac- 
tion was hemolytic in nature. 


It would be of particular importance to determine if there is any increase 
in the susceptibility to hemolysis in nonsecretors as compared to secretors. 

Wiener and Moloney recently reported the case of a woman belonging 
to group A who received group 0 blood after a postpartum hemorrhage 
The plasma of the group O blood agglutinated the patient’s red cells in high 
dilution. She had a hemolytic reaction but survived. The authors feel that 
it was the patient’s cells that were hemolyzed since the donor’s cells could be 
detected in the woman’s blood for some time after the transfusion. 

From all the work done to date, it seems justifiable to work on the as- 
sumption that serum, plasma or group O blood with an unusually high iso- 

hSanceT ^tT hemol 7 sis of the susceptible recipient’s cell in some 

nstances These reactions are very rare and can certainly and readily be 

avoided by pooling serum and plasma. We have never seen a pool of plasma 
wi i a higher titer than 1 : 32 when eight or more bloods were used to make 
ie pool. Levinson and Cronheim, 23 and Davis and Meneely 20 have studied 
the isoagglutmin titer of pools of serum and plasma and they agree in fen 

szSrr rnr^A s 

avow fto S rib 0 rwi.h 0 e“«ti4' v htt seera d r irable *° be carefui *° 

et al.“ feel that this is unnecessarv L ^ ! S ° a?glut,mn Witebsky 

B SUbS ‘ anCeS ~ 

Stances in plasma seem to be a cause of f ISSolved A and B sub- 

tlte opposite blood group. This would 00 ™ Ilen & lven *o patients of 

of the experience tiichLe W hS withal in view 

pooled plasma. 32 Elliott also has rP nn f n i US£ ° f arge amount s of un- 
several years without reaction. 33 E of he T ^ plasma 

however, has been pooled and the A a* u P aSma whlch we have used 

neutralized, in viewof the te al! „ pr “™ a hl y have been 

some is 0 aggluti n i ns ‘ a “ pools tested have shown presence of 



730 MAX M. STRUMIA, JOHN J. MCGRAW, AND ALTON BLAKE 

Allergic Reactions 

Allergic reactions are usually attributed to substances of alimentary 
origin contained in the whole blood, plasma or serum to which the recipient is 
sensitive. They generally consist of localized urticaria with no systemic 
reaction. Less frequently, they consist of generalized urticarial manifes- 
tations with rise in temperature and occasionally with angioneurotic symp- 
toms. Very rarely, a patient will develop an attack of true bronchial asthma 
during or after a transfusion of blood, plasma or serum. The possibility 
of edema of the glottis must be considered, but from all reports on hand, it 
is probably extremely rare. 

It is impossible completely to eliminate these reactions which occur in 
0.3 to 1 per cent of transfusions. One way to reduce them is to insist that 
the blood be obtained from the donor in a fasting condition. However, 
under ordinary conditions this is a difficult achievement in most institutions. 
The reactions are seldom severe enough to cause undue alarm and respond 
readily to epinephrine. True anaphylactic reactions following administra- 
tion of whole blood, plasma or serum have not been observed by us. 

Jaundice Following Transfusion of Whole Blood, Plasma 

and Seruai 

Occurrence of jaundice has been reported following the administration 
of certain yellow "fever vaccines containing some human serum, 30 the intra- 
venous administration of human serum 40 and of human whole blood and 
plasma. 41 The incubation period appears to be one to four months. 

No definite etiologic factor has been demonstrated in such cases nor has 
it been established whether the donors of blood plasma or serum had had 
jaundice. Likewise, there is no proof of a relationship between the etiologic 
agent of infective jaundice and hepatitis and the icterogenic agent of blood 
serum and plasma. 

Until more is known on this subject, it seems reasonable to presume that 
the icterogenic properties of blood and blood derivatives were due to a recent 
infection of the donor. In view of this, it appears reasonable to recommend 
that all prospective blood donors should be carefully questioned concerning 
a history of previous jaundice or contact with jaundice cases. A history of 
recent jaundice (within six months) or contact with such a case should 
disqualify a donor for blood transfusion. 

Hyperhemolysis Preexisting in the Patient 

Administration of well matched whole blood in patients suffering from 
hyperhemolysis from all sources but particularly in patients with hemolytic 
anemia is likely to cause a hemolytic crisis as pointed out by Greppi 34 and 
Sharpe and Davis. 35 We have . observed the death of a patient suffering 
from hemolytic jaundice following the first transfusion of 500 c.c. of well 
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matched blood and in several other patients a severe hemolytic crisis. In 
these cases great care is to be taken to avoid such reactions by testing their 
“sensitivity” to the whole blood with a token transfusion of 100 c.c. in the 
manner already outlined. In any case, the rate of administration should be 
very slow, not to exceed 5 c.c. per minute. This procedure unfortunately is 
not practical in the newborn. In the icterus gravis neonatorum, extreme 
care must be exercised and the use of whole blood reserved for cases of 
extremely severe anemia. The conditions of shock and edema are effec- 
tively treated with plasma. 


Liver Diseases and Hypoproteinemias 

In severe liver damage, particularly if associated with jaundice, and in 
lypoproteinemias reactions to whole blood transfusion are more common 
than m the average case. Administration of whole blood should, in these 
cases be done at a very slow rate and, in very severe cases, preceded by a 
test administration of 100 c.c. as already described. Whenever there is no 
severe anemia, plasma should be used in place of whole blood. 

Cardiac Insufficiency 

The administration of intravenous fluids, particularly those with hid, 
viscosity such as whole blood, must be done 4ry slowly f„ a H pat e vf 
card,ac decompensation. With a rate not exceeding^ octth t 
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There are some general precautions that greatly assist in reducing the 
rate of reaction to intravenous fluid therapy. These are briefly : 

1. The preparations of crystalloid solution, the collection of blood, the 
preparation, preservation and administration of plasma, the cleaning as- 
sembly and sterilization of apparatus for intravenous fluid administration 
must be under a single centralized supervision, usually in connection with 
the clinical laboratory to secure proper standardization and control of each 
step. 

2. A regular system must be instituted for the reporting in detail of all 
reactions occurring so that critical scrutiny of each case will allow improve- 
ment of the service. 
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NUTRITION AND RESISTANCE* 


By Fredrick J. Stare, f Ph.D., M.D., Boston, Massachusetts 


The subject of nutrition and resistance raises the question of resistance 
to what — resistance to disease in general, resistance to specific diseases, re- 
sistance to therapeutic and toxic effects of drugs, etc. I shall review for 
you some of the more recent work on nutrition and various types of re- 
sistance. 

Although it has been generally accepted that good nutrition is a requisite 
for a maximum degree of resistance to infection, it has been difficult to de- 
termine precisely what the relationship might be. It has been repeatedly 
suggested, ^ or instance, that vitamins A and C are important in maintaining 
resistance, and the widespread popular acceptance of this idea is attested to 
by the tremendous quantities of these two vitamins sold each year in the 
perennial fight against the common cold. Such specific vitamin therapy as 
a prophylaxis against lowered resistance to infection has as a basis the many 
reports on vitamin deficiencies in animals and their susceptibility to infec- 
tion, but convincing proof, especially as concerns human beings has not 
been offered. ’ 


Thus, in the case of vitamin C, Sigal and King ■ and other investigators 
lave demonstrated protection against the effects of diphtheria toxin afforded 
to guinea pigs by ample vitamin C intake, although the ability of vitamin C 
o assist in resisting diphtherial infection in the epidemiologic sense has not 
been demonstrated. Pinkerton and Bessey * found a loss of resistance to 
murine typhus in riboflavin deficient rats, and Badger, Masunaga and 
o reported that thiamine deficient rats have an increased susceptibility 
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Glazebrook and Thomson c reported the results of a study of the effects 
of ascorbic acid administration on resistance to infection in boys living in 
a large school in England. The work was done in 1938, at a time when 
distribution and particularly the serving of the food to the 1500 boys (15 
to 20 years of age) was poorly managed. It was found that the total daily 
intake of vitamin C for each boy was only 10 to 15 mg. Urinary tests 
confirmed the serious degree of vitamin C depletion in these subjects. 

The school population was divided into groups and occupied separate 
tables in the dining hall. Observations were made on the relation of vitamin 
C to infection by supplying some of the groups with the crystalline vitamin 
for several months. 

The most frequent infections encountered were the “common cold” and 
tonsillitis,” the latter term being used as an index of hemolytic streptococcal 
disease of the nose and throat and included sore throat, otitis media, pharyn- 
gitis, and cervical adenitis. There was no difference in the incidence of the 
common cold between the control or vitamin C-treated groups. However, 
over a six month period, the boys in the control group spent an average of 
5.0 days in the infirmary as compared to 2.5 days for the vitamin C-treated 
group. This difference was due to confinement caused by those infections 
classified as “tonsillitis,” and in the incidence of other illnesses. There were 
17 cases of pneumonia and 16 cases of acute rheumatism in the 1100 control 
boys, and not one case of either disease in the boys given ascorbic acid, 
though it should be pointed out that the control group had three times the 
number of subjects of the group given ascorbic acid. 

This group of boys must represent a unique case since most studies of 
the general population indicate a much higher level of vitamin C intake than 
15 to 20 mg. The results do not, therefore, justify ascorbic acid therapy in 
those already receiving “accepted” requirements. In fact, in a later com- 
munication, Glazebrook 0 emphasizes that these results must not be inter- 
preted to mean that vitamin C plays a major role in resistance to disease. 

Undoubtedly there is a wide variation in the “susceptibility” to hypo- 
vitaminosis C among individuals. Thus scurvy may first be indicated by a 
gingivitis, conditioned by local tissue susceptibility and improper oral hygiene. 
Likewise, anemia may be an early sign of scurvy, but it is conditioned by 
simultaneous suboptimal intake of iron. Thus, the individual with a latent 
vitamin C deficiency is placed in a precarious position against the attack of 
other disease-precipitating factors. 

These considerations are undoubtedly important in interpreting the ap- 
parent conflict between the experiment of Crandon, Lund, and Dill 7 and 
the many reports on scurvy from other parts of the world. In the self- 
imposed scurvy produced in Crandon, the intake of other dietary factors was 
adequate and the subject was not exposed to other extraordinary natural 
conditions. Under these circumstances a great deficiency of vitamin C was 
required to produce certain signs of scurvy. Physical signs often associ- 
ated with naturally-occurring scurvy, which may exist with less severe de- 
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ficiencv of the vitamin, are undoubtedly precipitated by a variety of othct 
conditions not experienced in the more controlled experiment 

Since it cannot be denied that some of our people are subsisting on in- 
adequate diets, including low ascorbic acid intakes, these considerations and 
particularly the positive results of Glazebrook and Thomson require atten- 
tion by health authorities in their efforts to prevent or lessen the disabih y 
caused by infectious diseases. 

A recently reported investigation 8 on approximately 300 college stu- 
dents at the University of Minnesota showed no indication that either large 
doses of vitamin C alone or large doses of vitamins A, D, C, thiamine, ribo- 
flavin, and nicotinic acid together have any important effect on the number 
of infections of the upper respiratory tract when administered to young 
adults who presumably are already on a reasonably adequate diet. No 
nutritional studies were made but it seems reasonable to assume that these 
American college students were receiving a far better diet than the English 


boys reported in the previous study. 

Reports on the relation of nutrition and resistance to disease are not 
confined to the effect of vitamin deficiencies. A recent report by Sako D 
presents investigations on the relation of protein, fat, and carbohydrate to 
“resistance to infection.” In this study, young albino mice were fed diets 
varying in their content of protein, fat, and carbohydrate but with identical 
vitamin supplements. Growth on these diets was subnormal as compared 
with a stock diet, and growth on the low protein diets particularly was 
practically nil. After six weeks, the animals were injected with a standard 
multiple lethal dose of pneumococci and their survival time noted. Animals 
fed the high protein special diets survived longest ; those fed the low protein 
diets died most quickly. 

Dr. Paul Cannon 10 in his presidential address before the last meeting of 
the Association of Immunologists reviewed the importance of dietary pro- 
tein for antibody formation. Cannon has shown experimentally that rabbits 
whose protein reserves had been reduced by low protein diets have a dis- 
tinctly subnormal capacity to produce specific antibodies. This is in accord 
with evidence covering the increased susceptibility to infectious diseases 
observed along with inadequate diet during World War I. There is con- 
siderable evidence that an adequate dietary source of protein is of major 
importance in maintaining a high resistance, and it is appropriate to mention 
that the main protein foods are also the best sources of minerals and 
vitamins. 


Somewhat in contrast with the work so far mentioned is the report of 
Feller, Roberts, Ralli, and Francis 11 in a different type of investigation on 
human beings in which they failed to demonstrate that vitamins A and C 
had any influence on: (1) the capacity of nasal secretions to inactivate in- 
fluenza virus; (2) the titer in serum of neutralizing antibodies for influenza 
virus; (3) the activity of lysozyme in nasal secretions; (4) the titer of com- 
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plement in blood serum; or (5) the phagocytic activity of polymorphonuclear 
neutrophilic leukocytes for pneumococci. These studies were performed on 
normal human beings with diets adequate in calories and all foodstuffs except 
either vitamin A or C. 

It is not possible to conclude, of course, that because these five im- 
munologic phenomena were not influenced by changes in the blood plasma 
concentrations of the vitamins or by the degrees of deficiency attained, that 
vitamins A and C are not concerned with maintaining resistance to infection. 
However, these purely negative responses do emphasize the necessity for 
guarding against acceptance of a general conclusion that vitamins A and C 
have a specific function in “resistance to infection,” particularly when the 
diet is adequate in other respects. 

Changing the subject rather abruptly I should like to read part of an 
autopsy report 12 : . . arterial lesions consist of focal to extensive cal- 

cification, less often hyalinization or necrosis. These lesions were found in 
the lungs, heart, kidney, pancreas, thyroid, stomach, intestines, and medi- 
astinum. Hyalin necrosis of skeletal muscle with or without calcification 
was found in all locations thus far examined. Lesions of the heart consist 
of necrosis of muscle followed by the formation of loose sparsely cellular 
scars. Slight to marked bone marrow aplasia (of granulocytes) was 
observed.” 

That is not an autopsy report of an elderly individual who died from 
the effects of a number of degenerative diseases, but of a young rat fed a 
diet adequate in all known nutrients but to which 1 per cent sulfaguanidine 
had been added to the ration. The above mentioned changes are completely 
prevented if yeast or liver is included in the diet. It is probable that 
sulfaguanidine inhibits the growth of certain intestinal bacteria which 
normally synthesize essential unidentified nutrients presumably belonging to 
the vitamin B-complex. 

Intestinal bacteria are apparently of considerable importance to the nu- 
trition of animals and of human beings. It is well known that vitamin K is 
synthesized by bacteria in the intestinal tract in quantities sufficient normally 
to meet the needs of man and most animals. Biotin, one of the vitamins of • 
the B-complex, is provided to man in larger quantities by intestinal bacteria 
than by the diet. lS Man may not develop deficiencies of biotin, pantothenic 
acid, pyridoxine, and other essential nutrients because these substances are 
made for him by microorganisms in the intestinal tract. But should the in- 
testinal flora be altered, as by administration of drugs, diseases primarily 
nutritional in etiology may result. • 

We have been studying the relation of nutrition to the tolerance of daily 
administration of one of the synthetic antimalarial drugs. Experimentally 
in the rat, with carefully controlled purified diets furnishing good nutrition, . 
we have not observed any remarkable pathologic changes. With the growing 
rat, daily administration of this drug inhibits growth. The extent of in- 
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hibition depends upon the amount of drug and the adequacy of the diet. In- 
hibition of growth due to the drug is additive to growth inhibition due to 
lack of certain essential nutrients. Thus, an animal on a diet partially de- 
ficient in riboflavin does not have a normal growth rate. If the drug is 
added to this partially deficient diet, its toxic effect is superimposed on the 
already ill effects of an inadequate nutritional state, and the animal is, there- 
fore, in a more precarious position. Improvement of the diet, by furnishing 
a normal amount of riboflavin will result in better, growth but it will not 
prevent the growth inhibition due to the drug. It is probable that the same 
effect will be found with diets partially deficient in other nutrients. There- 
fore, because the toxic manifestation of the drug is additive to the effects 
of inadequate nutrition, it seems apparent that a good nutritional status, and 
an adequate nutritional intake, are important in tolerance to continued 
administration of certain drugs. 

In summary, it may be stated that the diverse nature of the investigations 
on nutrition and resistance strongly favors a general conclusion, and a 
positive conclusion. The multiplicity of nutritive factors and pathogenic 
agencies used in the various studies suggests that a deficiency of any one of 
several nutrients may lead to a state of generally lowered resistance without 
any one factor bearing a so-called “specific” function. Many investigators 
lave referred to the nonspecific nature of their findings. Certainty the 
expenments do not offer a rational basis for “overdose” therapy whh any 
par icuar dietaiy factor, but they do justify accepting a strong relationship 
between nutritional well being and general resistance. And it is well to 
emplwswe that nutritional well being is best obtained by an intelligent se- 
ction of foods of high nutritive value. The intelligent selection oi foods 
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are preventable by feeding high levels of good quality protein, particularly 
casein. 

The author is indebted to Nutrition Reviews for permission to use some of the material 
presented in this paper. 
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PSYCHOSOMATIC ILLNESSES IN URBAN 

PRACTICE * 

By R. S. Leadingham, M.D., F.A.C.P., Atlanta . Georgia 


Psychoneuroses with their attendant autonomic alterations of visceral 
functions frequently assume the pattern of organic disease and become major 
problems in identification and management. When they are associated with 
frank morbid anatomical processes they create confusion in diagnosis and 
often lessen the effectiveness of therapy. Economically, their significance 
is not generally recognized, although if valid statistics were available they 
would rank high among the causes of inefficiency and days lost from em- 
ployment, to say nothing of the added cost of medical care. One patient 
for 10 years set aside 50 dollars a month from a small income for medical 
services, and the drug bill of another amounted to 25 per cent of her monthly 
salary. They are responsible for a large number of rejections of selectees 
for military service and constitute a considerable percentage of patients in 

base hospitals at the present time. They vitally affect every phase of our 
social life. 


Physicians looking for “real pathology'” are apt either to overlook the 
significance of psychosomatic complaints or to be impressed with the ap- 

Ste™ bvmX I tTy 7 *° , CffeCt a CUre ' Ho "’ eVer ’ more “"rest is being 
?°™ d al and s ° c,al agencies now ,llan ever before in the identifica- 
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disease; about fecomrasfbehTej ‘ b ° Ut . trat , ,ng the “dividual and not the 
individual with some specific form tlle parent as an entity and the 

the threshold of an era of •? Sodet y is thrust «Pon 

by the whole social order religion ^ r ^ sp0 . nsiblllt y tbat must be shared 
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economic problems affect the individual f pubbc how vltalI Y social and 
pain and metal anguish may be caused h ' Vell " bein 2 and h °w much bodily 
then, as clinicians: ^ *77* eValuation ' We 
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to both conditions. f P h y si °Iogical functions common 
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have their origin,- unquestionably, in inherited d S ‘ Ck - and the ™U. They 
* Read before the Fulton r , ‘ed and acquired traits. The age 
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incidence of episodes is from the time of early self-determination to death. 
No race or sex is immune and the influences of parly or creed are negligible. 
The specific etiologic factor appears to be a virus of inadequacy adapted to 
the human race from its beginning. It is spread by contact and fomites of 
commonplace intellectual and emotional practices. 

The effect of the virus is upon the central nervous system, and somatic 
symptoms appear with the involvement of the autonomic portion. How- 
ever complicated its connections may become, the reflex arc in one form or 
another is the physiological unit which forms the basis of most, if not all, 
nervous activity. The centers of such complex phenomena as consciousness, 
intelligence, judgment, memory, speech, and other phases of symbolic 
thought, of which little is known, lie within the aggregations of cells con- 
stituting the cerebral cortex where reflex action may still be simple enough 
to be analyzed, as in the case of conditioned reflexes, or so complicated as to 
be lost in the maze of human behavior. There are direct paths leading from 
this mantle of consciousness to the midportions of the brain where are 
located the autonomic centers with control over elemental functions which 
respond directly to cortical stimuli. 

Patterns of thought and autonomic response are fashioned in early life 
and become more inflexible with the passing years. Into these molds are 
poured the ideas and experiences that form the personality society recognizes. 
The effect of psychic trauma upon these patterns will depend upon their 
degree of flexibility and upon the nature and amount of the casting material. 
The manifestations of trauma are manifold. They may be behavioristic or 
somatic or both. The symptoms are variable, transient or prolonged. The 
physiological reactions to fright may be present in any form whether due to 
fear of body harm or to anxiety from any cause. With the conditioning of 
time they may not be obvious except in acute exacerbations. Somatic symp- 
toms may vary from transient elevation or lowering of arterial pressure to 
complex manifestations of aberrant physiological processes that constitute 
definite clinical syndromes. Sometimes a single organ system is involved 
and at other times a number may be affected. The circulatory and alimen- 
tary systems frequently present the most annoying symptoms. Tachycardia, 
extrasystoles, and alterations in blood pressure are the most common cardio- 
vascular symptoms. Dysphagia, anorexia, distention, nausea and vomiting, 
hyperchlorhydria, pain and tenderness in the epigastrium or moving from 
place to place in the abdomen, constipation or diarrhea, mucous colitis and 
the “spastic colon” are gastrointestinal symptoms. 

The respiratory rate may be quickened. There may be dyspnea on exer- 
tion, smothering sensations, or frank attacks of bronchial asthma. An 
interesting phenomenon in respiratory tract involvement is -the quickened 
deep breathing that leads to hyperventilation and its attendant feelings of 
dizziness, faintness, and unreality. These sensations can readily be demon- 
strated to the patient when he is recounting his experiences by having him 
breathe deeply and frequently by the watch. 
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The genitourinary symptoms include increased or ^ decreased libdo^ 
potence, dysuria, frequency, perineal and lower abdommal and lumbar aches 

aIltl Altered functions of the ductless glands may be indicated by prolongs, 
tion of the menstrual cycle, missed periods, overact.vty sometimes with 
hyperplasia of the thyroid gland and alterations of the blood sugar curve. 
^The most frequently observed cutaneous manifestation is simple ery- 
thema. Increased response to intradermal tests for allergy and especia y 
to histamine often causes confusion in diagnostic procedures. 

Frank nervous symptoms may arise from the upper or lower segme 
of the nervous system. Peripheral nerve pain, paresthesias, anesthesias, 
hyperesthesias of the skin are common. From the higher centers come t ic 
signs of hypersensitivity to suggestion and unusual awareness of viscera 
activity, as the heart beat and peristaltic movements of the gastrointestinal 
tract Headache, fatigability, restlessness, and sleeplessness are among the 
earliest complaints, and then follow the travails of indecision, poor judg- 
ment, faulty memory, etc., as parts of the phenomena of psychic disorder. 

Psychosomatic symptoms may appear as an anaphylactic phenomenon in 
emotional shock'. They occur also as manifestations of repeated, less severe 
psychic traumas. It is interesting to note bow often an individual pattern 
is presented. In one individual the blow is felt upon the gastrointestinal 
tract, in another the cutaneous nerves bear the onus, in another the ductless 
glands, in another the circulatory system in the form of extrasystoles or 
hypertension, and in another if the patient suffers from bronchial asthma, 
acute exacerbations may be precipitated at a time when specific therapy 
should have controlled the paroxysm. A familial tendency is also occasion- 
ally observed. A young woman whose chief complaint was frequency of 
urination, voiding once or twice an hour during the day, stated in her family 
history that her father and three brothers were “nervous” and had “kidney 
trouble.” 

The prognosis in these cases depends upon the severity and duration of 
the illness. Transient symptoms of emotional shock where the cause is 
obvious respond readily to treatment. The prolongation of symptoms and 
their interpretation as evidence of organic disease may fix them in the con- 
sciousness of the patient. In some instances the purely psychic symptoms 
may be relatively few and obscured by localized complaints as pain over Mc- 
Burney’s point, dyspepsia, constipation, etc. Then the essential causative 
factors may be most difficult to determine. With the passing of time, the 
individual tends to make more involved adjustments on the basis of his in- 
adequacy and chronic invalidism may result. 

Resistance to the disease varies with and within the individual. The 
defense mechanism involved is analogous to the mechanism giving us ac- 
quired immunity to infections. Acquired immunity to infectious disease is 
produced by the body’s response to repeated subclinical irritations or by a 
sustained effort which eventually overcomes an infection and establishes a 


7 44 


R. S. LEADINGIIAM 


defense against microbial invasion. For a short period in early life the 
mother’s immunity protects her child, during which time normal parasites 
take up their abode upon and within the infant’s body. The colon bacillus 
flourishes in the alimentary canal, the staphylococcus upon the skin, and the 
streptococcus in the oral cavity. Kept within proper confines, they cause no 
harm and a communal relationship is established between parasites and host. 
Repeated minor invasions of the staphylococcus build up an increased re- 
sistance of the body against the time when an injury may allow a large num- 
ber of these organisms to enter its tissues. The colon bacillus frequently 
invades the urinary tract. Filtrable viruses injure the mucous membranes 
of the nasopharynx allowing the organisms of the mouth to produce the 
common upper respiratory infections. These minor infections condition 
the body for future invasions of larger numbers or more virulent bacteria. 
As in all natural defense phenomena the conditioning process is variable and 
unpredictable. 

Likewise, in the realm of social experiences, maternal influence protects 
the child. Later, by repeated contacts at home and school, at work and 
play, in making a living or making of friends, throughout life, the impact 
of human relations enhances or impairs the effective life of the individual. 
Lasting immunity may ensue from devastating personal experiences but, 
in the main, if we live out our life expectancy, our happiness and usefulness 
depend upon a varying state of immunity or hypersensitivity to the impacts 
of every day living. As with somatic infections, the outcome of each epi- 
sode will depend upon the number and character of the impacts and the 
individual’s resistance to them. Wherever the blows may fall, and what- 
ever the complexes may be, the symptoms express an exaggerated normal 
reaction to fear. Some reactions of childhood may persist throughout life, 
and others result from experiences of the present or immediate past. Upon 
their conditioning depends the body’s response to the intrusion of deleterious 
influences. 

No doubt the most important influence shaping the child’s pattern of 
response is parental example. Guidance by church and school stands little 
chance of being effective in homes torn by dissension or controversy about 
the child’s behavior. Later experiences in love and plans for a career place 
upon many unprepared shoulders heavy weights of responsibility. The 
effect of indecision, of inordinate ambition in adolescence, may be felt for 
years afterward. Religious experiences, business and professional associa- 
tions, family cares and marital incompatibility, physical handicaps, and 
social delinquencies are commonplace contributing factors in adult life to 
the development of feelings of inadequacy and symptoms of autonomic 
nervous system imbalance. In order to determine the nature and seriousness 
of these influences, considerable understanding, time, and patience are re- 
quired. The attitude and preparation of the first physician to prescribe for 
the physical manifestations of stresses will greatly influence their outcome. 

If he is unaware of psychic factors involved, or, for any reason, fails to 
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enlighten his patient about the nature of his complaints and directs his at- 
tention solely to the amelioration of presenting symptoms, fear of sickness 
and death may be added to an already burdened mind. Mention of findings 
such as a heart murmur, a two plus Wassermann, questionable peptic ulcer, 
or a retroflexed uterus, may be taken to heart and accepted as evidence of the 
physician’s desire gently to break the news 'of impending disaster. From 
such fears arise some of the most painful anxiety states which may be made 
worse by unnecessary, even though well-intentioned, medical or surgical 
treatment. 


Clinically, these patients can be placed in three empirical groups : 

First— the acute exogenous group. Individuals who suffer from stresses 
that would properly place burdens upon right-thinking persons, as the coii- 
cern of a side mother for a wayward son, the sudden awakening of a man to 
the hazards of a new undertaking, broken love affairs, and the sudden facing: 
of major health problems. b 

Second— the social welfare group. Individuals whose difficulties are due 
to r ep eat ed or constant friction in home, business, and social affairs. 

• , • ird ~^ he personal habit group. Individuals whose faulty habits of 
thinking and behavior cause them to feel inadequate for normal social and 

and ’prescription addicta bn ° rma ^ “ USe ° f afcoh °>- 
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given over to the patient’s recital without direct questioning -may not be 
wasted and will save valuable time and unnecessary reexaminations later. 
Physical examination necessarily must be carried out according to the prob- 
lem presented with full appreciation that physiological alterations caused by 
psychic disturbances produce discomfitures, and that the patient may not be 
telling a falsehood when he states he has a pain in his epigastrium, numbness 
of his extremities, or dyspnea on exertion, even though there may exist no 
morbid process to account for these symptoms. Remedial measures other 
than conversation are best withheld until a degree of harmony between his- 
tory and physical findings can be established in the minds of patient and phy- 
sician regardless of time consumed. When symptoms occur to complicate 
somatic disease, strict attention to obvious pathologic lesions until their cause 
may be ascertained, will obviate much difficulty later. The effect of seda- 
tives may be likened to that of opiates administered to a patient with a 
questionable surgical abdomen, and the resulting hazards in diagnosis and 
treatment are frequently as comparable. In fact, any medicine given before 
the nature of the illness is known may give the patient a false sense of 
security and lead him to believe or hope that his illness may be primarily 
attributable to some physical cause. 

Inasmuch as many symptoms are associated with such obvious physiologi- 
cal abnormalities as hyperchlorhydria, hypo- or hyperthyroid activity, ab- 
normal glucose tolerance curves, spasticity of the gastrointestinal tract or 
altered arterial pressure, the question naturally often arises about what medi- 
. cinal or other therapeutic measures are indicated for the alleviation of such 
conditions. When it can be made plain to the patient that it is to his interest 
to remove the cause of his trouble, it does not matter much what crutches are 
used if they are not allowed to become habit forming, or the means by which 
he may punish himself for his lapses. Basal metabolic rates will return- to 
normal, blood sugar alterations will disappear, and the colon will lose its spas- 
ticity as he gets his balance and faces the world with more poise and con- 
■ fidence. In well developed cases he must learn to expect relapses, and, until 
he can make a total adjustment, he must be satisfied if they recur less fre- 
quently and are of shorter duration. On the other hand, patients with con- 
firmed psychosomatic disease may become ill with essential hypertension, 
renal colic, coronary disease, peptic ulcer, frank mental disease, and all other 
physical afflictions common to man. Likewise, prolonged illnesses may be 
complicated by emotional stresses and their accompanying trains of psycho- 
somatic symptoms. 

I believe most psychiatrists are of the opinion that many, if not most, 
of the cases of the first and second group, if properly handled, will fare better 
in the 'hands of the family physician than ; in their own. Certainly in the 
majority of instances the individual simply needs the. doctor’s moral support 
for a period of time; with the minimum of therapy, or material assistance 
from sources prepared to give it. Many cases, however, do become psy- 
chiatric problems, especially where diagnosis and treatment at the hands of 



PSYCHOSOMATIC ILLNESSES IN URBAN PRACTICE 747 

their physician have shown lack of appreciation of factual causes. The fre- 
quent necessity of adapting a patient’s personal life to strictly somatic illnesses 
unquestionably accounts for many failures to recognize and properly care for 
psychosomatic disturbances. There is, however, little question but what the 
medical profession has often erred in considering the patient the doctor’s 
property, and has extended the patient-physician relationship to the point 
where, mysticism born of wishful thinking has been substituted ' for the 
realistic approach of scientific medicine. We may admit our responsibility 
for much unscientific rationalizing that has impeded the progress of medicine 
and frequently evoked the scorn of our critics. One factor in unscientific 
rationalizing is the difficulty of obtaining valid social histories from in- 
dividuals who are loath to see any connection between psychic stresses and 
physical discomfitures when perhaps the causes of the stress are common- 
place practices or occurrences for which many of their acquaintances ap- 
pear to find Satisfactory compensations. Another source of error lies in the 
exploitation by laity and profession of tonics, sedatives, hormones and 
vitamins as panaceas for emotional disturbances, and the unwarranted as- 
sumption that physical fitness, especially in relation to the ductless glands 
insures emotional^ stability. We deal with human beings, not tokens of 
scientific, economic, or social progress. And in the pursuit of truth the 

metanh T P assed * steps from witchcraft to 

metaphysics, and from metaphysics to science, but has grudgingly accepted 

by the painful process of trial and error, every new contribution made for 
mman betterment. Moreover, many individuals appear to be unable to 
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ack of time and training frequently renders the physician’s task of 
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The importance of prophylactic measures has been given little direct at- 
tention except in the field of child psychology; yet it should be obvious to 
any interested observer that although a pattern may be formed in childhood, 
it does not follow that childhood experiences necessarily account for all 
emotional disturbances developing in adult life. We find sources of disr 
turbances in every field of human endeavor, and if we in this democracy are 
to fulfill the obligation we believe is ours, to produce not human robots or 
intellectual frankensteins, but confident, clear thinking, free men and women, 
we must, in this period of the world’s history, coordinate all our efforts in 
church, business enterprise, science, and government, not alone to salvage 
human waste, but to safeguard the ideals we profess. Only the physician is 
in position to accept responsibility for the individual as a biological entity 
in a social world in matters pertaining to his physical and mental health, but 
in the broader sense illnesses of all kinds are community and public health 
problems. 

Increasing emphasis upon the validity of diagnostic criteria and upon the 
axiom of proved medical practice, i.e., to remove the cause is to effect a cure, 
demands, where possible, closer cooperation of the medical profession and 
social agencies. We may then apply the same interest in determining spe- 
cific causes for psychosomatic complaints as is shown in the identification of 
febrile illnesses, heart disease, or the evaluation of symptoms of the surgical 
abdomen, and to institute suitable measures of relief for the cases in which 
major social problems are involved. We may be able, also, better to 
evaluate the factors in our national economy contributing to their production. 



THE EFFECTS OF NOVOCAIN INJECTIONS ON 
SIMULATED VISCERAL PAIN * 


By Dennison Young, M.D., Tallahassee, Florida 

Peripheral manifestations of nerve root involvement in spondylitis 
have been known since the days of von Bechterew, 1 but it was not recognized 
until many years later that similarly radicular pain secondary to hyper- 
trophic or infectious arthritis of the spine 2 * s> 4 ’ B > 0 or narrowing of the in- 
tervertebral spaces 7 - 8 could mimic intrathoracic disease or acute abdominal 
emergencies. The usual treatment of this type of pain has consisted of 
various drugs, physical measures including baking and massage, manipula- 
tions of the affected joints, and often roentgen-ray therapy. Unfortunately 
most of these measures yield but transient relief and frequently the pain has 
persisted or recurred soon after treatment was stopped. For these reasons 
it has been thought worth while to try the effects of novocain injections on a 
group of patients in whom pain simulating visceral disease was the result of 
paravertebral muscle involvement, secondary to spondylitis. 

• Local or regional injection therapy for muscle pain is not new. Its 
oiigin has been traced back to the time of the Tsin period about 300 A.D. S 
Since then the beneficial effects of injection of many substances into varying 

M™™” Tjt’f ° £ . l0w back pain and sciatica hav « been described 
wit/ fi . rst demonstrated that in a certain number of patients 

with simulated visceral pain, pressure over the paraspinal muscles adjacent 
a localized kyphosis reproduced the pain and injection of large amounts 
Of 1 per cent novocain into this area abolished the symptoms for varying 
periods of time Similar observations have been reported by HaLan and 
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lateral to one, two, or three dorsal or lumbar vertebrae, reproduction of the 
abdominal or thoracic complaint on pressure at these sites and on forced 
motion of the spine, and radiographic evidence of a spondylitis at the same 
level. 

The second group was composed chiefly of patients with organic heart 
disease and pseudo-angina.” Many had been followed for years with 
anginal symptoms believed due to the cardiac disease but with no response 
to the usual therapeutic measures. Points of tenderness to the left of the 
lower cervical and upper and mid-dorsal spine were always present and 
pressure and manipulation at these sites reproduced exactly the “anginal 
syndrome.” Radiographically, hypertrophic changes in the vertebrae were 
observed, except in those patients with rheumatic fever and acute or subacute 
spinal involvement. A negative roentgenogram does not, however, pre- 
clude the diagnosis of spondylitis. Parker and Adson 10 have shown patho- 
logically that hypertrophic changes resulting in cord compression may exist 
for a considerable period of time without their radiographic recognition. 

Case Reports 

The following cases are illustrative of group 1. 

Case 1. R. N., a 46 year old female, stated that for six months prior to admis- 
sion she had suffered from intermittent episodes of severe, sharp precordial pain 
frequently radiating into the left arm and usually occurring after heavy exertion. 
There was no clinical or laboratory evidence of cardiovascular disease. Marked 
muscle tenderness immediately to the left of the bodies of the ninth and eleventh 
dorsal vertebrae was elicited and pressure at these sites reproduced exactly the 
spontaneous pain. Neurologically, hyperesthesia to pinprick from D9 to D12 was 
present on the left posteriorly and over the anterior left hemithorax. The left breast 
was markedly tender on pressure. Radiographic examination showed a moderate 
degree of hypertrophic spondylitis. 

Eight c.c. of 2 per cent novocain were injected at each of the two tender sites 
and about two hours after the injection the pain was completely gone. The following 
day neither the hyperesthesia nor breast tenderness was present and the patient stated 
that for the first time in six months she had been able to sleep on the left side and not 
awaken due to paroxysms of pain. She was still free from pain 11 months after the 
injection. 

Case 2. M. N., a 54 year old female, for three months prior to admission suf- 
fered from steady severe low-back pain radiating down the buttocks. During the pre- 
ceding week she had experienced three attacks of severe right loin pain radiating 
anteriorly and downward into the groin. .These were believed by her physician to 
be renal colic and each required several injections of morphine for relief. Because 
of this she was admitted to the hospital for urological investigation. Examination 
revealed tenderness to the right of the first lumbar vertebra and over both sacroiliac 
synchondroses. Pressure and forced motion at the lumbar site produced pain similar 
to the previous acute “renal colic,” and pressure over the sacroiliac articulations 
caused severe low-back pain radiating down the buttocks. Ankle jerks were, absent 
and there was decreased sensation to pinprick of the lower extremities from the knees 
down. The urine was negative and urological investigation revealed no evidence of 
urinary tract disease. Roentgenogram of the spine showed an advanced degree, of 
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hypertrophic spondylitis of the dorsal vertebrae and slight changes in the lumbar 
region. 

Ten c.c. of 2 per cent novocain were injected into the paravertebral muscles to the 
right of the first lumbar vertebra and 15 c.c. at the upper margin of each sacroiliac 
joint. The following day she was markedly improved. On the second day she felt 
even better, no longer experiencing pain on changing from the recumbent to the 
sitting position nor on walking. There was no fufther radiation of pain anteriorly. 
Eight months after injection, she was free from all pain and had had no further 
episodes of “renal colic.” 

The following cases illustrate results achieved in group 2. 

Case 1. S. M., a 60 year old female with known hypertension and hypertensive 
heart disease for seven' years and thyrotoxicosis of three years’ duration, complained 
of sharp, intermittent, knifelike .pain in the lower left anterior chest for the past two 
months. These had been considered anginal in nature but had not been relieved by 
nitroglycerine. . Examination revealed typical findings of hyperthyroidism and hyper- 
tensive heart disease with auricular fibrillation. On pressure immediately to the left 
of the second, third and fourth dorsal vertebrae and on torsion of the spine the 
anginal” symptoms were exactly reproduced. Hyperesthesia to pinprick was present 
over the left hemithorax and the left breast was moderately tender to pressure. 
Radiographic examination of the spine revealed moderate hypertrophic changes with 
lipping and beakmg along the anterior aspects of the bodies plus a slight scoliosis 
from the second to the fifth dorsal vertebrae. 

?l ht of 2 pe 5 c< j nt novocain were injected into the paravertebral muscles to 
the left of the second, third and fourth dorsal vertebrae. The following day there 
was defimte improvement with the “anginal” pain much less frequent and severe. 

e n SeC ° nd , day thC Pam had com Pletely disappeared and could no longer be repro- 
duced by similar pressure or. motion of the spine. 

One month later she complained of pain in the lower back radiating anteriorly 
ihere was exquisite tenderness with reproduction of the pain at two points over the 
left 1 umbo-sacral articulation. At each site 6 c.c. of 2 per cent novocain were 
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Results 

All patients injected were relieved of their pain. Many were followed 
for over a year after injection with no recurrence. Several had a recurrence 
of symptoms from six to eight months later at which time the procedure was 
repeated and prompt relief was obtained. Frequently relief occurred within. 

Table I 


Paravertebral Muscles 


MuecIc 

Extent and Possible 
Level of Injection 

Nerve Supply 

First Layer 

Trapezius 

C7-D12 

External branch of spinal accessory nerve 

Anterior primary divisions C(2), 3,. 4 

Latissimus Dorsi 

D6-Sacrum 

Thoracodorsal nerve (C5-8 of brachial plexus) 

Second Layer 

Rhomboideus 

Major 

Minor 

C7, D1 

D 1-1(5) 

Dorsal scapular nerve (chiefly anterior primary 
division C5 of brachial plexus) 

Serratus 

Posterior 

Superior 

C7~D2(3) 

Anterior primary divisions Dl-4 = intercostal 
nerves 

Serratus 

Posterior 

Inferior 

D11-L2 (3) 

Posterior primary divisions C2-4 (Cl, 5, 6) 

Th ird Layer 

Sacrospinalis 
(Erector spinae) 

Ll-5 

Posterior primary divisions Ll-5 

Iliocostalis 

Cervicis 

Dorsi 

Lumborum 

C4-D7 

C7-D12 

D5(6)-L5 

Posterior primary divisions C8-L1 

Longissimus 

Capitis 

Cervicis 

Dorsi 

C(5)6-D3(4) 
C2-D4(5, 6) 
D1-L5 

Posterior primary divisions C1-L5 

Spinalis 

Cervicis 

Dorsi 

C2-D2 

D2(3)-L2 

Posterior primary divisions lower C 

D6-9 

Semispinalis 

Capitis 

Cervicis 

Dorsi 

C3-D6 

C2-D5 

C7-D10(12) 

Posterior primary divisions 

Cl-4(5) 

C3-6 

D3-6 

Multifidus 

C 2-Sacrum 

Posterior primary divisions C1-L3 


10 minutes after injection but at times one to two hours elapsed before an 
effect was evident. In no case did a frank failure result. Three cases ex- 
perienced only a moderate degree of relief following injection but on repeti- 
tion of the procedure seven to 10 days later complete and permanent relief 
was obtained. 


753 


novocain injections in simulated visceral pain 

A not infrequent secondary effect was transient burning and superficial 
tenderness at the sites of injection apparently due to the muscle and sub- 
cutaneous infiltration. This always disappeared within eight to 12 hours. 
Thereafter, spontaneous pain was absent and pressure and manipulation o 
the spine at the site of injection could no longer precipitate it. The larger 
amount of novocain seems to -have been no more effective than the lesser. 
In 56 injections given to 26 patients no complications occurred. At all times 
an attempt was made to eliminate the psychic effect of a new form of therapy 
in patients with chronic disease. The patients were never promised a thera- 
peutic success and the element of suggestive therapy seems to have played 
little part in the end result. In several cases in which normal saline was 
injected instead of novocain, the pain was relieved for 12 to 24 hours but 
thereafter returned with its original intensity and distribution. 

Discussion 

The mechanism of the radicular syndrome occurring in association with 
arthritic changes in the spine has been ascribed to an irritative process in- 
volving the nerve roots at their exit through the intervertebral foramina, 
either a proliferative bony compression, 3 ’ 4 ’ 5 ’ 0 primary narrowing of the 
foramina, 7 ’ 8 or soft tissue changes. 17 Inasmuch as the motor nerves also 


Longissimus dorsi 

Semispinalis dorsi 

Medial branch 
Superior costotransverse 
ligament 

Dorsal root 

Ventral root 
Recurrent branch'^ 
Sympathetic ganglion —?-;- —? 


Viccral branch - 
Branch to aorta*-— ^ 
Esophagus 


Internal mammary artery 
Transverse thoracic muscle 

Sternum 



Xliocostalis dorsi 
Lateral branch • 

- Posterior primary division 

Anterior primary division 
Internal intercostal muscle 
External intercostal muscl 

Lateral cutaneous btancb 


Anterior branch 


Anterior intercostal membrane 
Fig. 1. Diagram of the distribution of a typical thoracic nerve. 
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Fig. 2. Distribution of the posterior primary divisions of the spinal nerves (Henle). 

possess protopathic sensations (Sherrington 18 ), such an irritative process 
produces referral to the terminal portion of the nerve and, therefore, since 
these fibers run directly to the muscle bundles, muscular pain. 

In this series of cases, however, as in Kellgren’s observations, the wide- 
spread referred pain arises from the tender regions of the paravertebral 
muscles and interspinous ligaments. Since the somatic findings are always 
in close relation to arthritic spinal joints, it is reasonable to assume that the 
joint involvement is the primary cause and the muscular and ligamentous 
tenderness a secondary factor, either spasm or a ' localized "myositis” or 
fibrositis.” The widespread distribution of pain referred from the para- 
spmal muscles and its segmental relationship to the deeper visceral struc- 
tures has been demonstrated by Kellgren. Simulated visceral pain occurs 
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because pain from- the somatic structures is referred along the same path as 
that arising from a viscus (Lewis and Kellgren 10 ). 

The spinal nerves as they emerge from the intervertebral foramina di- 
vide into four branches: the anterior and posterior primary divisions, the 
small ramus communicans, and the smaller ramus meningeus. The pos- 
terior primary division after passing downward between the arches of the 
transverse processes divides (except the first cervical, fourth and fifth sacral, 
and coccygeal nerves) into medial and lateral branches, while the anterior 
primary divisions run laterally and ventrally as the direct continuations of 
the nerve trunks. As can be seen in figures 1 and 2, the paravertebral site 
of novocain infiltration includes the branches of the posterior ramus and 
more deeply the anterior ramus, as well as the muscles innervated by these 
nerves. A two-fold anesthetization is achieved in this manner so that, as a 
secondary effect, referral to the visceral structures is eliminated. 

More difficult to explain, however, is the prolonged period of complete 
freedom from pain which follows the injection. Livingston 20 has ascribed 
the result of deep novocairiization to the initial anesthetic action plus the 
expanding action of the solution itself. The fact that injection of normal 
saline is ineffective would seem to indicate that the novocain is a responsible 
factor. Gutstein-Good L 1 and Moynahan 22 believe the pain of localized 
myalgias may be ascribed to the • “vasomotor disequilibrium’ 5 theory of 
Leriche in which afferent impulses produced by local vasodilatation are re- 
sponsible for the pain. The action of novocain is to block these impulses at 
their site of origin. Nevertheless, despite the absence of a satisfactory ex- 
planation of the underlying mechanism, empirically the method has proved 
extremely effective and, because of its simplicity and freedom from com- 
plications, merits continued clinical use. 

Summary 
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CALCAREOUS PANCREATITIS; REPORT OF THREE 
CASES WITH AUTOPSIES * 

By Joseph G. Pasternack, M.D., Staten Island , New York 


A casual survey of the literature on diseases of the pancreas discloses 
surprising periodic surges of interest in this organ, some of which have been 
epochal. As our familiarity with pancreatic disorders increases, functional 
tests and diagnostic aids evolve and existing ones are used more critically. 

Roentgenologic exploration of the abdomen is not yet on tbe same plane 
of precision and importance as the chest plate. Our knowledge and inter- 
pretation of anomalous shadows in the abdomen consequently have not 
attained the same diagnostic reliability. However, the increasing frequency 
of reports on pancreatolithiasis in the last few years is an indication of a 
growing familiarity with this condition. The roentgen-ray has taken pan- 
creatolithiasis out of the category of rare lesions, in years past reported as 
an accidental finding at operation or necropsy. Although a roentgenologist’s 
experience may not permit an unequivocal diagnosis of pancreatolithiasis in 
some cases, correlation of the abdominal shadow with the clinical disease 
when symptoms are present, is usually diagnostic. 

wa7fn„!rf ll0 T‘ ng ( CaSCS ’ ” ^ of J "' h ' ch an advanced calcareous pancreatitis 

presented several of the more ^ 
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until the onset of the present illness nearly two years later, the patient had been in 
fair health, worked hard, and made no effort to control his diabetes by diet or with 
insulin. 

Physical examination at the present admission revealed pallor of the skin and 
mucous membranes, marked emaciation and muscular atrophy, and extreme dehydra- 
tion. The tongue was beefy, red and furrowed. The patient was very weak and 
he had a hacking cough. The lungs were reported negative. The heart sounds 
were faint and there were numerous extrasystoles. Blood pressure was 75 mm. Hg 
systolic and 30 mm. diastolic. The abdomen was distended and tympanitic. • There 
was no tenderness. The lower extremities showed marked pitting edema to just 
above- the knees. Proctoscopic examination disclosed a minor degree of congestion of 
the rectal mucous membrane. The temperature was 37.6° C. on admission. The fol- 
lowing day it was 39° C. and continued high until death. 

The Kolmer and Kahn tests were negative. Urinalysis was negative. The red 
blood count was 4,000,000, hemoglobin 11 grams, and the leukocyte count and dif- 
ferential were within normal limits. The blood chemistry findings were: sugar 71, 
non-protein nitrogen 21 and chlorides 440 mg, per cent, respectively. The .total 
protein was 5.7 grams/100 c.c. of serum and the A/G ratio was 1.03/lr Repeated 
stool examinations for parasites and cultures for pathogenic microorganisms were 
negative. A roentgenogram of the chest showed a dense shadow in the base of the 
right lung suggesting an infarct. Therapy of various types was of no avail and the 
patient died one week after admission. 

Autopsy. The significant autopsy findings were as follows. The body was ex- 
tremely emaciated and dehydrated. There was marked pitting edema of the scrotum 
and of the lower extremities from the mid-thighs down. The peritoneal surfaces 
were dry and lustreless. The urinary bladder was entirely empty. The loops of the 
small intestine were greatly distended with gas. The pericardial sac contained about 
5 c.c. of normal fluid. 

Lungs. The left lung weighed 1050 grams. The upper lobe was water-logged 
and the lower lobe showed extensive pneumonic consolidation. The right lung 
weighed 1900 grams. The medial side and base were inseparably fused with the 
paravertebral tissues. After removing the lung, a partially encapsulated abscess was 
found along the spine which apparently was part of the lesion in the lower lobe of the 
lung. On section, the parenchyma of the upper lobe showed extensive pneumonic 
consolidation. The lower lobe presented a large abscess marginated by smaller 
satellites. The bordering parenchyma was gangrenous. 

Liver. The liver weighed 1700 grams. It was pale yellow in color and on sec- ' 
tion the parenchyma was of ordinary consistency. The gall-bladder was greatly dis- 
tended with colorless watery fluid (white bile). The biliary ducts were patent and 
showed no lesions. The ampulla of Vater was prominent and the orifice contained 
granules of calcareous material, some of which were expelled after prolonged and 
vigorous pressure upon the gall-bladder. 

Pancreas. Weight 400 grams. Its normal configuration was entirely lost. 
Handling imparted the impression of a sac filled with crunching and grating pebbles 
and stones. Satisfactory dissection of the organ could not be accomplished because 
it was entirely converted into a calcareous mass. Piece-meal dissection -disclosed 
cystic spaces filled with multiple small and large hard, grayish, angular and sharp 
calculi. Deposits of hard gravel were present throughout the organ. Some of the 
cysts had a smooth wall and communicated with each other freely, apparently the 
remains of ducts. Pancreatic parenchyma was not demonstrable. 

Aorta. The abdominal segment from the bifurcation upward presented a fusi- 
form aneurysm 7 cm. in its greatest diameter and 10 cm. in length. The wall of the 
aneurysm was completely calcified. It was inseparably fused with and completely . 
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compressed the inferior vena cava. The atherocalcareous process involved the com- 
mon iliac arteries in their entirety so that they were pipestem in character. 

Gastrointestinal Tract. The mucous membrane of the stomach was thin, ironed 
out and very pale. The wall of the intestines was thin and diaphanous. The mucous 
membrane throughout the intestinal tract showed advanced atrophy. There were no 
foci of ulceration or inflammation. 

Histologic Examination. Histologic sections of the aortic aneurysm showed 
advanced diffuse atheromatous degeneration and calcification of the entire wall with 
little hyalinized scar remaining. The lungs showed confluent bronchopneumonia. The 
abscess in the left pulmonary base consisted of purulent necrotic material bordered by 
hemorrhagic and necrotic suppurating parenchyma. The liver showed extensive ad- 
vanced fatty metamorphosis of the hepatic cells. ' 

The pancreatic parenchyma was practically entirely replaced by dense fibrous 
and hyalinized connective tissue. Rarely small groups of acini, showing more or less 
atrophy, were seen. Occasional islets of Langerhans remained. Some showed 
atrophic changes and others interstitial fibrosis.- Cystic spaces of various sizes, having 
a dense fibrous wall, prevailed. In their wall isolated, atrophied and deformed acini 
were occasionally present Segments of the wall were often incrusted with calcium 
Here and there systems of dilated, distorted, ramifying ducts occurred. They had no 
;SY 0r on , e of smiple cylindrical or cubical epithelium. In the smaller ducts the 
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deformity of the ducts. Their wall was thickly fibrosed. Some were lined only by 
fibrous tissue and others showed focal calcification. The parenchyma was largely 
replaced by dense, acellular fibrous tissue. Here and their islands of acini ensnared in 
scar tissue remained. Very' few islets of Langerhans were seen, some associated with 
acini and some solitary in the fibrous stroma. Deposits of amorphous calcified material 
were present apart from duct structures and these were often bordered by stray acini. 
In areas dense infiltrations of lymphocytes were encountered. 

Case 3. A white male, aged 56, a known diabetic for more than 20 years, was 
hospitalized because of nervousness and menial confusion. 

A history elicited from the patient’s two sisters, both nurses, disclosed the fol- 
lowing. The patient had had nausea, vomiting and severe diarrhea for the past five 
months. These attacks were occasionally' associated with colic and pain over the 
stomach. The patient had no appetite and in a few months had become markedly 
emaciated. Despite repeated hospitalization and nearly' constant medical attention the 
patient’s abdominal condition was not diagnosed and treatment did not help. One year 
previously the patient had a periproctic abscess which was incised and drained, and 
healed. Now he had a painful lump in the same place. 

Physical examination revealed a dull, apathetic, pale, emaciated patient. The 
oral mucous membrane was pale. There was moderate pitting edema of the lower 
extremities up to the mid-thighs; also the prepuce and lower eyelids were edematous. 
The temperature was 37.5° C. A large periproctic abscess which extended into the 
right ischiorectal fossa was present. 

The urine contained a trace of albumin and no sugar. The blood chemistry 
showed sugar 128, non-protein nitrogen 29 and cholesterol 143 mg. per cent, re- 
spectively. The total protein was 4.2 grams/100 c.c. of serum. 

Four days after admission the periproctic abscess was incised and drained. The 
abscess pointed to the right of the anus. It extended around the dorsal and ventral 
sides of the rectum and for some distance into the right ischiorectal ' space. Six days 
after operation another abscess appeared at the left side of the anus. It was opened 
and drained, and found to be an extension of the first lesion. Although the patients 
diabetes was apparently under control, he lapsed into a state of stupor. Three days 
after the second operation the tissues around the anus and over the sacrum became 
black, fluctuant and crepitant. Cultures disclosed Cl. wclchii and B. coli. The in- 
fection spread rapidly and the patient died two days after the onset of gangrene. 

Autopsy. At autopsy the skin over the greater part of the back, the nates, around 
the anus, over the loins and over the posterior aspect of the left thigh was black, wet, 
gangrenous and emphysematous. Incisions into the gangrenous areas disclosed ex- 
tensive hemorrhagic necrosis, copious extravasation of blood-tinged fluid and escape 
of gas bubbles from the fluid. Exploration of the periproctic tissue disclosed ad- 
vanced suppuration and liquefaction of the perianal and perirectal tissues. Other 
significant findings were as follows. 

Pancreas. Weight 250 grams. The specimen consisted of a deformed, 
sclerosed sac of stones. Piece-meal dissection disclosed several large sharp calculi 
in the head and numerous smaller ones throughout the duct system. Deposits of 
gravel were present throughout the sclerosed parenchyma. The ducts were dilated, 
cystic and sacculated. Whitish turbid fluid was present in some parts of the duct 
system. 

Histologic Examination. Histologic examination disclosed a diffuse productive 
pancreatitis with practically complete replacement and destruction of the parenchyma. 
Large areas of liposis were present. 

The lungs showed widespread tuberculous bronchopneumonia. The liver showed 
irregular fatty metamorphosis. The fundus of the gall-bladder was thickened. The 
bile ducts were moderately dilated, but showed no other changes. Subchronic dif- 
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con , There was advanced, generalized athero- 
arteries stawcd markrf a 

Sous ulceration and calcification of their wall. 

Discussion 

Th , cause of stones in the ducts and calcareous changes in the 

?S e on%rbe^ ^“eHvitU an^tn 

causes to the formation of duct stones. Squamous metaplasia of the duct 
epithelium is not infrequently observed. Desquamated, cormfied epithelium 
may serve as a nidus for calcification in the ducts. Etiologic significance is 
also attributed to alcoholism in that some patients were chronic alcoholic 
In a few cases cirrhosis of the liver, and fatty metamorphosis have been 
found. The fatty change in the liver is believed to he due to a disturbance 
in the secretion of a pancreatic hormone, lipocaic, which regulates the deposi- 
tion of fat in the hepatic cells. . 

Calcification of the parenchyma is probably also a sequel of infection, 
inflammation and necrosis. Infection may occur by contiguity from ad- 
jacent structures, through the pancreatic ducts, or through the blood stream, 
but it probably occurs most frequently by way of the lymphatics. Free com- 
munication is present between the lymphatics of the pancreas and those of the 
biliary tract, stomach and duodenum. 

A recent study 1 presents interesting observations that may explain the 
pathogenesis of chronic calcareous pancreatitis. In acute pancreatic necrosis, 
the fat necrosis has been shown to be due to the splitting of neutral fat into 
fatty acids and glycerin by the action of lipase that has escaped into the tis- 
sues from the pancreatic juice. The glycerin is absorbed and the fatty acids 
combine with calcium to form insoluble soaps. These authors demonstrated 
large quantities of calcium in acute pancreatic lesions, and they found a 
moderate fall in the serum calcium of patients with acute pancreatic necrosis, 
between the third and the eleventh day of the disease. Three instances of 
tetany associated with acute pancreatic necrosis have been reported. 

In patients with pancreatolithiasis there is frequently a history of obscure 
attacks of abdominal pain and of episodes of vague gastrointestinal distur- 
bances of variable severity, as in case 3 of the present series. These, may 
well represent subclinical or abortive attacks of acute pancreatic necrosis. 
Once formed, a focus or foci of calcification continue to grow by the further 
addition of calcium salts. Secondary changes due to mechanical irritation 
and inflammation probably favor the progress and dissemination of the 
lesion to involve more or less of the pancreas. The mechanism of the in- 
fluence of the parathyroids upon calcification is poorly understood, but an 
upset in the calcium balance may be a factor. 
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Calcification of the parenchyma may occur without associated concretions 
in the ducts, or gravel and calculi may be found only in the ducts. In ad- 
vanced lesions the calcareous deposits occur throughout the pancreas 'and the 
most careful dissection and histologic studies cannot disclose which deposit 
was first. 

The time required for stones in the ducts to form or for calcareous pan- 
creatitis to develop is indefinite and highly variable. Pancreatic concretions 
are composed chiefly of calcium carbonate and calcium phosphate and, there- 
fore, are likely to show in roentgenograms. In case 1 of the present series, 
roentgenograms of the abdomen made in 1937 and in 1938 showed no 
shadows in the region of the pancreas, yet two and one half years later ad- 



Fig. 1. Pancreas: roentgenogram of autopsy specimen showing extensive 

lithiasis (case 1). 

vanced pancreatolithiasis (figure 1) was found at autopsy. Others have 
reported stone formation after shorter intervals and some after much longer 
periods of observation. 

Pathologic Anatomy. The pathologic anatomy of calcareous pancreatitis 
affords the explanation for the pathologic consequences of the disease. . 

The concretions may consist of sandy 'or gravel deposits free in the ducts 
or incrusted over their wall. The ducts may be pipestem in character. Cal- 
culi as large as walnuts have been reported. Usually duct stones are multiple, 
or very numerous. They are of a grayish or brownish-gray color, hard, 
rough and angular, often sharp. They may be stag-horn or branched like 
coral. Sometimes they are facetted. The larger stones are usually found 
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in the tonTnmfteXositeV 1 ^rougtot 

r p ai of t pancreas. *«***%£? 
nf crumblv chalky gravel m large or small collections. 1 reque y 
“re mixed with yellowish or chocolate colored ; 

The ducts are dilated, elongated and deformed. Not infrequently racy 
show thickening and sclerosis of their wall and segmental cystic changes, 
and occasionally true retention cysts are formed. 

The consequences of calculi and calcareous deposits are atrophy and 
■progressive fibrosis with more or less destruction of the parenchyma of t le 





Fig. 2. Roentgenogram o£ calculus in Vater’s papilla (case 1). 

gland. The fibrosis is first interlobular and finally interstitial. The acinar 
tissue is affected first and most markedly. The islets of Langerhans are not 
significantly involved until the disease is far advanced. Only parts or all of 
the organ may be involved. Frequently it is converted into a sclerosed stony 
mass or into a sac of rocks. Suppuration and abscess formation may super- 
vene in any stage of the disease. Stones may erode into the abdominal cavity 
or fragments may slip into the papilla of Vater as in case 1 of the present 
series (figure 2). 

As a result of obstruction of the ducts or the destruction of the acinar 
tissue disturbances due to a deficiency of the pancreatic enzymes in the in- 
testine may be conspicuous. Diabetes occurs when enough of the Langer- 
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hans islets are destroyed. However, even with advanced lesions there may be 
no symptoms, probably because the secretions of the stomach and intestines 
are capable of functioning vicariously. 

• Clinical Features. The clinical manifestations of calcareous pancreatitis 
are usually both vague and variable, and without roentgenograms a medical 
diagnosis of pancreatolithiasis could not be established. The more charac- 


teristic symptoms depend chiefly on the size, location and mobility of the 
stones in the main ducts and the secondary changes in or about the pancreas. 
Pancreatic colic is usually in no way distinguishable from biliary colic and 
was present in about two-thirds of the reported cases. The colic of pan- 
creatic stone may be associated, however, with left sided extension and such 
pain may be further projected into the left costovertebral angle. The 
presence or absence of jaundice is not very significant, as jaundice is often 
lacking in cholelithiasis and is occasionally present in pancreatolithiasis. In 
the latter it may be due to compression of the common bile duct, or to ob- 
struction of the papilla of Vater (figure 2). 

. , Xt has been observed that episodes of acute pancreatic necrosis may occur 
with pancreatolithiasis. The symptoms are those of acute pancreatitis and 
should not be confused with pancreatic colic. 

Various reflex digestive disturbances such as pylorospasm or gastrospasm 
gastric hypersecretion, episodes of nausea and vomiting not associated with 
pam or colic intestinal hypo- or hypermotility and other bizarre reactions 
which might be regarded as functional have been observed. 2 

of ai;f a :r. d / y r 0mS 0f pancreatic Efficiency are present in about half 
of all cases of calcareous pancreatitis. Frequent bulky pale stools marked 

' f “ 3 1 “ are the characteristic clbfck" 

present in the ty n ™ erous undigested muscle fibers are 

amination of a 24 hoi ° rre a ‘ IOn of the sl S ns an d symptoms with visual ex- 

clinicaUiaglo^to be S” S ‘T ^ ^ f ° r a pr -“P‘™ 

wtthout which a 

an indefinable irasTimthe^e^km oHhen tenderness in the epigastrium and 
. It is significant that S”ve 1"“ USUal,y * !s " ot “pful. 

without concomitant islet damage of si ° aclnar . tissue may be present 
However, latent and active diabetes VV severIty to produce diabetes, 
of all cases of pancreatolithiasis Often there ? reSe ‘ U about 50 P er cent 
pancreatic achylia. Obviously there is T -1 ?”° ev,dence of associated 

of acinar and islet tissue destroyed but alsodt ^nation in the amount 
in digestion and absorption that occu s whe™ 8 "' 6 ° £ * e dis ‘®bance 

present varies in different individuals DbAere pa " CreatK “sufficiency is 
by years appear- concomitantly, or develoo af 1 antedate Hthiasis 
In case 1 of the present series diabetes P f the lesion >s far advanced 
calcareous pancreatitis developed. Cas'eVw^T a ‘. IeaSt . tW0 y^rs before 

2 was a diabetic for two years 



766 


JOSEPH G. PASTERNACK 


before lie developed tuberculosis and died. Case 3 was a diabetic for 
more than 20 years before symptoms of pancreatic achylia ensued. 

The statement that pancreatic duct stones are frequently found in dia- 
betics has no support in the postmortem findings of large diabetic groups.® 
It is noteworthy that cholecystic disease and cholelithiasis occur in 25 to 30 
per cent of diabetics and yet pancreatolithiasis is rarely found. . These facts 
do not substantiate the statements that chronic biliary tract disease is an im- 
portant etiologic factor and that pancreatolithiasis is frequently associated 
with cholelithiasis. 

The clinical diagnosis of calcareous pancreatitis depends upon the roent- 
genographic demonstration of calcification in the pancreatic region. Pan- 
creatic stones are usually sufficiently radiopaque to cast a shadow. However, 
it has been pointed out that they are best visualized in an oblique roentgeno- 
gram, and may often be missed in ordinary films of the kidneys, ureters and 
bladder or in cholecystograms. When the clinical disease is not suspected, 
shadows of stones in the pancreatic region may go unheeded or without 
proper interpretation. 

Without special laboratory procedures, occasionally pancreatogenous 
diarrhea may be difficult to differentiate from sprue, idiopathic steatorrhea, 
celiac disease, exclusion of bile from the intestine, certain cases of enteritis 
and colitis, and other conditions characterized by frequent bulky stools. The 
diagnosis can be established by demonstrating (a) an absence or deficiency of 
pancreatic enzyme in duodenal drainage and (b) an excess of both fat and 
nitrogen in the stool. There is usually clinical improvement with oral pan- 
creatic enzyme therapy. 

Many of the reported cases of calcareous pancreatitis either had or died 
of pulmonary complications. In the present series, two patients died of tu- 
berculous bronchopneumonia and one of pulmonary abscess and gangrene. 
It has been observed that patients with prolonged pancreatic insufficiency are 
predisposed to pulmonary tuberculosis, suppuration and gangrene. Obsolete 
or other tuberculous lesions have rarely been demonstrated in the pancreas. 

Treatment. When the symptoms are principally those of pancreatic 
achylia oral pancreatic enzyme therapy is highly effective. 4 The response is 
characterized by a decrease in the frequency and bulk of the stools, associated 
with gains in weight and increased strength. 

Cases not too far advanced are amenable to surgical treatment. A num- 
ber of surgical successes have been reported. 

Summary 

Three cases of calcareous pancreatitis with autopsy findings are reported. 
The pathogenesis of the lesion, the pathologic physiology and the diagnostic 
features of the disease are presented. 

Acknowledgment : I desire to express my appreciation to Drs. I. Apperman and R. A. 
Mee for the clinical data in cases 1 and 3, respectively. 
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ALLERGIC REACTIONS TO LIVER EXTRACT * 


By Robert E. Kaufman, Captain, Medical Corps, U. S. Army, 
Laurence Farmer, M.D., and Carl Reich, M.D., 

Nezv York, N . Y. 

Reactions to liver extract, usually clearly of an allergic nature, have 
been reported by numerous authors 1-35 since 1931. These 35 articles record 
a total of only 50 patients experiencing reactions from liver extract by injec- 
tion. The condition is by no means so rare, however, as the above number 
would indicate. In this article we are reporting 11 additional cases, four 
seen personally and seven whose detailed histories were given us by two of 
our colleagues (table 1). Dr. Guy Clark of the Lederle Laboratories wrote 
us that “over a period of several years we have received approximately 30 
reports of rather serious allergic-like reactions following the parenteral ad- 
ministration of liver extract.” 30 The medical director of another large 
laboratory has also told us of “several” such cases reported to him. 37 Some 
of the cases in the files of these companies have probably been published in 
various American journals, and may be included, therefore, in the total of 
50 cases in the literature. Most internists and general practitioners have 
undoubtedly seen similar cases; and it seems certain that the physicians in 
every large hematology clinic have witnessed such reactions. 

There have been a few reports 18 ' 38 ' 80 ' 40 ' 41 ’ 42 of allergic reactions from 
the ingestion of liver, either raw or cooked, or of liver extract. The total 
number of cases described in these articles is only seven or eight. Thus, it 
seems that reactions are much less common when liver is taken orally than 
parenterally. This would appear logical when it is remembered that the 
reaction-producing substance in whole liver is markedly concentrated when 
an extract suitable for injection is prepared. 

From an analysis of the cases of reactions from injections of liver ex- 
tract, 1-37 ’ authors it appears that the make of extract has little or no relation to 
the incidence of such reactions. Reactions have occurred after injections 
of all of the following: the original, moderately crude extract used by 
Murphy in Boston ; the most concentrated commercial product, Reticulogen ; 
various other Lilly extracts ; several Lederle varieties ; Parke, Davis’ extract ; 
Cheplin’s extract; and the European preparations: Campolon,. Exhepar, 
Eparina, Examen, Pernaemon, Hepatrat, and Heptomin. Many patients 
experiencing reactions from one brand also had reactions from other makes. 
The amount of extract injected may be the determining factor in some in- 
stances, but not in all. One patient 32 had a reaction after the administration 
of but 0.2 c.c. Campolon, a relatively dilute extract. Some patients have 
experienced generalized allergic manifestations after as little as 0.1 c.c. in- 

* Received for publication July 25, 1942. 

From the Lenox Hill Hospital, New York, N. Y. 
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tracutaneously , 7 ’ B ’ 10 and one had a severe local reaction after a test dose with 
the minute amount of 0.1 c.c. of a 1 : 1,000 dilution intracutaneously. 10 One 
of our patients (case 2) usually had a reaction after 1.0 c.c. Reticulogen, 
whereas 0.5 c.c. was usually tolerated. 

A remarkable and inexplicable fact is that most patients have their first 
reaction after numerous injections and then never have another, even though 
receiving the same brand and the same quantity. This may be due, in some 


Table I 

Allergic Reactions to Liver Extract Injections 



Patient 1 

Patient 2 

Patient 3 

Patient 4 

Age 

57 

48 

55 

52 

Sex 

M 

F 

F 

M 

O tlier allergic 
manifestations 

None 

None 

None 

None 

Make and amount 
of extract given 

Lederle’s ext. 

3 c.c.; 
Reticulogen 

1 c.c. 

Lederle’s ext. 

3 c.c.; 
Reticulogen 

0.5 c.c.-l.O c.c. 

Lederle’s ext. 

3 c.c.; 
Reticulogen 

2 c.c. 

Lilly’s cone. ext. 

3 c.c. 

No. of injection 
when reaction 
occurred 

Reaction many 
times; after 
many injections 

Reaction many 
times; after 
many inj. 

Reaction once; 
after many inj. 

Reaction after 
l f 2, 5 inj. 

Clinical 

manifestations 

1 1 ITl A i TV-tt'n • ■ , ~ — • • 

Congestion and 
itching of con- 
junctivae and 
sclerae ; edema, 
redness, itching 
of hands; occa- 
sional tightness 
in chest with 
cough. (Similar 
type reaction 
with both 
makes ext.) 

Epigastric and 
sub-xiphoid 
pain with 
nausea and occ. 
vomiting — 
similar to pt’s 
spontaneous 
anginal attacks. 
(Similar type 
reaction with 
both makes 
extract.) 

Pounding and 
pain in head; 
flushed face; 
watering of 
eyes; taste of 
liver ext. 
(Reaction once 
only: after an 
injection of 
Lederle’s ext. 

3 c.c.) 

First: urticaria; 
Second: scarlati- 
niform eruption; 
third reaction: 
erythema, 
itching, and 
edema of arm. 

111IC *rom injection 
to onset of reaction 

10-20 minutes 

3-10 hours 

Less than 1 
minute 

1.10 minutes 

2.5 minutes 

3.12 hours 

Time reaction 
lasted 

15-45 minutes 

|-4 hours 

5 minutes 

1. 36 hours 

2. Few hours 

3. 4 days 

Treatment given 

Subsequent 

injections 

If so, what 
reactions 

Adrenalin 
with relief 

Y P o 

Nitroglycerine 
with relief 

None 

Ephedrine; 

calamine lotion 

i es 

Yes 

Yes 

Not after third 
reaction 

gradually 

desensitized: 
w. Reticulogen 

I [Cpn 

Gradually 
desensitized: 
w. Reticulogen 

None 


Skin tests with 
hver extract 

* v - a cnart) 

Yes (see chart) 

Yes (see chart) 

No 
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Table I — ( Continued ) 



Patient 5 

Patient 6 

Patient 7 

Patient 8 

Age 

54 

68 

37 

32 

Sex 

F 

F 

F 

M 

Other allergic 
manifestations 

None 

None 

? 

None 

Make and amount 
of extract given 

Lederle’s ext. 

? c.c.; Reticu- 
logen: ? c.c.; 
Cheplin’s ext. 

5 c.c. 

Cheplin's cone, 
ext. 2 c.c. 

Reticulogen 

0.5 c.c. 

Reticulogen 

0.5 c.c. 

No. of injection 
when reaction 
occurred 

Lederle’s: ? inj.; 
Reticulogen: 
after 7 inj.; 
Cheplin after 

50 inj. 

After 7th. inj. 

After 1st. inj. 

After 2nd. inj. 

Clinical 

manifestations 

Angioneurotic 
edema of lips 
and eyelids; 
general urticaria. 
(Similar type 
reaction after 
all 3 makes 
of extract.) 

Urticaria of 
arms and wrists 

i 

Urticaria of 
face and arms 

Pruritic, 
erythematous, 
maculopapular 
eruption — 
generalized. 

Time from injection 
to onset of reaction 

15 minutes 

30 minutes 

1 hour 

2 days 

Time reaction 
lasted 

2 hours 

30 minutes 

Few minutes 

12 days 

Treatment given 

Ephedrine 


None 

? 

Subsequent 

injections 

Yes 

Yes 

No 

No 

If so, what 
reactions 

None . 

None . 

— 

— 

Skin tests with 
liver extract 

No 

No 

No 

No 


instances, to inadvertent intravenous injection. Very rarely a reaction 
occurs after the first injection (case 4, this paper), but much more com- 
monly the initial reaction is noted after the product had been well tolerated 
for weeks, months, or even years, 18 ’ so ’ 30 ’ 43 ’ authors and especially after a long 
interval since the previous injection. This is apparently characteristic of 
allergic reactions from biologic, products. As Criep 43 has well expressed 
the situation: “There is no prediction when an allergic reaction to a bio- 
logical product may develop or when it will fail to develop. A patient may ' 
show a reaction to an injection today, none for the next two or three injec- 
tions, and then another reaction later. These patients do not react with 
the same unfailing constancy following exposure to the respective allergens 
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Patient 9 

Patient 10 

Patient 1 1 

Age 

68 

40 

71 

Sex 

F 

F 

F 

Other allergic 
manifestations 

None 

None 

None 

Make and amount of 
extract given 

j Reticulogen 1 c.c. 

Reticulogen 1 c.c. 

Reticulogen 1 c.c. 

No. of injection when 
reaction occurred 

After 10th inj. 

After 8th inj. 

After 20th inj. 

Clinical manifestations 

Swelling and 
itching of palms 

Itching of entire 
body 

Itching of entire 
body 

Time from injection to 
onset of reaction 

1 hour 

30 minutes 

1 hour 

Time reaction lasted 

2 hours 

3 hours 

6 hours 

Treatment given 

Local 

Local 

None 

Subsequent injections 

Yes 

No 

No 

If so, what reactions 

None 

— 

. 

Skin tests with liver extract 

No 

No 

No 


nnii q PWS ° nS ’ SUch as ha ? ^ ever patients, show when exnosed t 

/0 P er cent were females Of the M ^ hose Sex was recorded, 33 o 
eluding our 11) reported in the in 6 \ Cases of reactions to liver extract (in 
allergic patients; 13 are definitelvTtaTd ° nIy , S1X are definitely stated to b 
Stations, and in the remainder no , taf d ° Sh ° W n ° other aller S ic ™ani 
. Clinical. The clmirTi T r tatement IS mad e. 

V " y va ,'i ied -. T <« commonesH^uSttir^r fr ° m W cxtract ar 

other allergic symptoms. Local react, n ’ rt !T a one or ,n association wit; 
'telling, are probably more common than’ t^ P T’ edema ' erythen >a, an, 
literature would indicate, since “r e „uenflv T”’?''. ° £ SUch Cases * 
compared with the more dramatic occm^ ^ relatlvely sl « ht actions 
sidered important enough to warram ouhT’ probably not bee " »n 

after an intramuscular injectio. 
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weakness, a rapid and weak pulse, vomiting, dyspnea, urticaria, and a marked 
fall in blood pressure were noted; recovery occurred after administration of 
adrenalin. Diena ' reported the case of a 73-year-old female who developed 
abdominal pain, nausea, vomiting, urticaria, sweating, tachycardia, and 
dyspnea a few minutes after the third injection of Campolon. Another pa- 
tient, a 39-year-old male, noted warmth and flushing of the face and neck 
after the fifteenth liver extract injection; generalized urticaria, followed the 
next day by generalized glandular enlargement, appeared after the sixteenth 
injection; and perspiration, asthma, tachycardia, and urinary incontinence 
followed the seventeenth injection. 4 Ha f strom’s patient 17 developed severe 
anaphylactic shock with edema and urticaria, collapse, loss of sphincter con- 
trol, and cyanosis. Segerdahl's patient 22 had flushing of the face, injection 
of the conjunctivae, pain in the back, oppression in the chest, and asthma. 
Roovers 20 reported one patient who had severe asthma with pulmonary 
edema, and a second who had pain locally, edema of the face and tongue, and 
tingling in the fingers. Kuipers 24 described a patient who showed angio- 
neurotic edema, an exanthem, generalized itching, and pain in the joints. 
An interesting reaction was reported by Chaudhuri 0 : shortly after the first 
injection of 2 c.c. Campolon. into the right gluteus muscle, there appeared 
itching, pain and swelling over the left deltoid muscle, followed by general- 
ized itching and urticaria. Held and Goldbloom 0 report a remarkable com- 
bination: on several occasions their patient developed renal colic, urticaria, 
erythema nodosum, pruritus, and pain in the right knee joint after the intra- 
muscular injection of liver extract. Engel 10 had a patient who experienced 
a tremendous local reaction with edema and redness, nausea, diarrhea, and 
weakness after a test dose of 0.1 c.c. intracutaneously. Gardner 89 described 
the unusual occurrence of weakness, dizziness, palpitation, and uterine bleed- 
ing on several occasions after various oral preparations of liver extract. 
If we mention the case 17 with severe nasal and ocular discharges and sub- 
sternal oppression, almost the whole gamut of allergic manifestations will 
have been described. No fatalities have been reported. 

Tests. Intracutaneous testing with various brands of liver extract 
has been reported by many investigators. ' ,,,,,,, 

The total number of patients who had allergic reactions from liver extract 
and who were subsequently tested intracutaneously is 26, of whom 24 showed 
positive skin tests. The passive transfer technic was employed additionally 
by several authors. 2 * 7 ' 0 ’ 10 ’ 11 ’ 14 ’ 10 ' 20 ’ 29 Of 11 patients thus studied, eight 
showed positive tests. Several investigators used 0.1 c.c. of the extract, 
which is too large an amount for most intracutaneous tests, as it will fre- 
quently give false positive reactions. We feel that one should employ 0.02— 
0.03 c.c. with a maximum of 0.05 c.c. The interpretation of the results of 
the intracutaneous tests with liver extract is difficult. Allin and Meyer, 44 
using 0.05 c.c. undiluted liver extract, found that 14 of 15 normal individ- 
uals developed wheals, and therefore “arbitrarily decided that the appearance 
of wheals per se was not considered representative of a positive reaction, but 
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that any reaction showing pseudopods should be taken as positive We 
found from a study of some normal individuals, that with the diluted ex- 
tracts ’in amounts even as small as 0.02 c.c., a wheal up to 12 to 15 mm m 
diameter is normal. Therefore, the reaction was not considered positive 
unless the wheal was over 15 mm. in diameter or unless pseudopods were 
present; and the latter were never noted unless the wheal was over 15 mm. 
in diameter. As examples of our interpretation, a wheal 12 by 15 mm. with 
no pseudopods is negative; a wheal 16 by 20 mm. with no pseudopods is one 
plus - a wheal 22 by 25 mm. or 20 by 30 mm. with or without pseudopods is 
two or three plus ; and a wheal 22 by 40 mm. with pseudopods is foui plus. 


Table II 
Skin tests 


Patient 1 


Allergen 

Scratch 

Puncture 

Intradermal 

Intradermal 

Intradermal 




undiluted 

diluted 1 : 10 

diluted 1 : 100 




0.02 c.c. 

0.02 c.c. 

0.0S c.c. 

Reticulogen 

+ 

+ 

+ 4- + + 

+ + 

+ 

Lederle's ext 

neg. 

neg. 

+ + + 

+ 

neg. 

Lilly’s ext 

neg. 

neg. 

+ 

+ 

neg. 

Pork muscle 

neg. 

neg. 

neg. 

N.D. 

N.D. 

Beef muscle 

neg. 

neg. 

neg. 

N.D. 

N.D. 

House dust 

neg. 

neg. 

neg. 

N.D. 

N.D. 

Ragweed 

• neg. 

neg. 

•N.D. 

N.D. 

N.D. 

Patient 2 

Reticulogen 

neg. 

neg. 

+ 

+ 

+ 

Lederle's ext 

neg. 

neg. 

neg. 

neg. 

N.D. 

Lilly's ext 

neg. 

neg. 

neg. 

neg. 

N.D. 

Pork muscle 



neg. 

N.D. 

N.D. 

Beef muscle 

neg. 

neg. 

N.D. 

N.D. 

House dust 


N D 

N D 

Ragweed 

neg. 

ueg. 

neg. 

N.D. 

N.D. 

N.D. 


Reticulogen . 
Lederle’s ext. 
Lilly's ext. . . 
Pork muscle 
Beef muscle. 
House dust . 
Ragweed . . . 


N. D. — not done. 


Patient 3 


neg. 

+ 

+ + + 

neg. 

N.D. 

neg. 

neg. 

neg. 

neg. 

N.D. 

neg. 

neg. 

+ 

neg. 

N.D. 

neg. 

neg. 

neg. 

N.D. 

N.D. 

neg. 

neg. 

neg. 

N.D. 

N.D. 

neg. 

neg. 

neg. 

N.D. 

N.D. 

neg. 

neg. 

N.D. 

N.D. 

N.D. 


Positive intradermal reactions to liver extract have been reported 29 wit 
dilutions up to 1 : 100,000. Positive skin tests have persisted as long as on 
year after the occurrence of the allergic reaction. 10 Immediate 7 > 10 > 16 an 
delayed 9 generalized reactions from intracutaneous testing have occasionall 
been extremely severe. One of these immediate reactions, after the intrs 
dermal use of 0.1 c.c. undiluted extract, consisted of a tremendous loci 
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edema and redness, in addition to nausea, diarrhea, and weakness. 10 Harten 
and Walzer 18 have pointed out that “the danger of employing 0.1 c.c. for 
intracutaneous testing in sucli cases is obvious.” 

Precipitins and anaphylactic antibodies have been searched for in a few 
instances. 111 2D ‘ authors In Criep’s one case 20 precipitins to liver extract 
were present in serum dilutions up to 1 : 100, but anaphylactic antibodies were 
not demonstrable. Gigante 11 was also unable to demonstrate them in either 
of his two cases. Taylor and Iiilger 84 found precipitins in the serum of 
both their patients. We were unable to get a single positive precipitin reac- 
tion to three different makes of liver extract even with undiluted serum from 
the three patients whose blood we investigated (table 1, cases 1, 2, 3). 

Cause. The cause of reactions to liver extract injections is not entirely 
clear, and it is likely that there is more than one type of reaction. We 
agree with Harten and Walzer 18 that “there is little doubt that some of the 
cases which have been reported as allergic reactions to liver extract really 
belong in the group of histamine-like reactions.” Heinsen , 46 ’ 40 in Germany, 
and Clark, 80 of the Lederle Laboratories in this country, have found hista- 
mine or a histamine-like substance in many batches of liver extract used com- 
mercially. Choline-like substances have also been demonstrated . 80 ’ 47 Cer- 
tain cases described in the literature 1 ’ 24 ’ 48,41)1 80 and possibly case 3 in this 
paper appear to be of this type. 

The large majority of the reactions following liver extract injection or 
ingestion are undoubtedly true allergic reactions. This opinion is based 
mainly on the clinical picture, with the positive intradermal tests and the 
presence of reagins and precipitins as corroborative evidence. A question of 
considerable theoretical interest is whether the sensitivity is to liver as .an 
organ or to the biological source; i.e., to the animal from which the liver 
was obtained. Sixteen patients showing allergic reactions to liver extract 
were carefully studied with this problem in mind. 2 ’ 20 ’ 23 ’ s3 ’ 34 ’ authors All had 
positive intracutaneous reactions to various brands of liver extract, and many 
had positive passive transfer reactions additionally. These patients were all 
tested with the. muscle protein extracts, and in some cases with the serum, 
of the animals (swine and beef) from which liver extracts are prepared com- 
mercially. In every instance, with one exception — a patient incidentally 
allergic to beef — negative reactions were obtained, indicating that the sensi- 
tivity is to liver as an organ and not to the animal species. Feinberg, Alt, 
and Young, 88 who studied eight of these patients, go even further and state: 
“The [allergic] specificity appears to be due to a special organ [liver] frac- 
tion not found with the ordinary protein but associated with the anti-anemic 
fraction.” In the present state of our knowledge concerning the chemistry 
of the anti-anemic fraction, that would appear to be merely an assumption, 
although we can be reasonably certain that the sensitivity is to some sub- 
stance in liver, irrespective of its biological source. Hypersensitiveness to 
the liver allergen cannot be produced at will, even in allergic patients, as Criep 
has demonstrated. 29 
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Treatment. The symptomatic treatment of allergic reactions to liver ex- 
tract is simple : adrenalin or ephedrine and calcium preparations for the gen- 
eralized type, and in addition local applications, such as calamine lotion with 
phenol, for urticaria or pruritus. The avoidance of reactions presents a 
more difficult problem.- Perhaps Tausk 51 is correct in saying that it may be 
“possible to avoid these reactions when the anti-anemic substance has been 
isolated in pure state.” However, up to the present, even with marked con- 
centration of the anti-anemic factor in certain liver extracts, the reactions 
have not been eliminated nor do they seem to be less frequent. It is our im- 
pression, from a review of the literature and from observation of our own 


cases, that without the therapeutic measures to be discussed, patients allergic 
to liver extract can tolerate the intramuscular injection of only approximately 
a certain number of units of anti-anemic substance, irrespective of whether 
it is administered in dilute or in concentrated form. Thus certain patients 
who usually have a reaction from 0.2 c.c. of an extract containing 20 units 
per c.c. a total of 4 units — will probably have a similar reaction from 4 c.c. 
of an extract containing 1 unit per c.c.— again a total of 4 units. This is by 
no means an invariable rule; and as pointed out earlier, with the 'majority 
of patients allergic to liver, it is impossible to predict when an allergic 
reaction will develop. However, those few patients (such as our case 2) who 
usually do react to a certain number of units of anti-anemic substance and 
Who usually do not react to a lesser number, irrespective of the concentration 
tend to . substantiate the contention that “the specificity appears to be due to a 
special organ [liver] fraction not found with the ordinary protein but asso- 
ciated with the anti-anemic fraction.” 33 
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larly or frequently. Naturally there have been occasional failures, 10 ’ 27 as 
with any therapeutic procedure in clinical medicine. In the technic of 
desensitization there has been much variation. Engel 10 started with a 
1 : 1,000,000 dilution, and Pache 20 with a 1 : 100,000,000 dilution. On the 
other hand, Andrews 32 started with minute amounts. of undiluted extract; 
but from his description of the case, it appears to us that he would probably 
have achieved better progress had he used diluted extract at the beginning, 
although the final result was excellent. We began desensitization in our 
two cases with 0. 1 c.c. of a 1 : 10 dilution and increased by about 0.2 c.c. every 
second or third day for about three weeks until the patients were receiving 
the average full therapeutic dose (Lederle’s extract 3 c.c. or Reticulogen 0.5- 
1.0 c.c.). We believe it important to keep this type of patient “desensitized” 
by giving the therapeutic injections in smaller quantities and at more fre- 
quent intervals than is customary; i.e., at least once a week. 

Of course, it is necessary to attempt desensitization only in those patients 
who react regularly or frequently. For those who have one reaction and 
never another, such as our. case 3, no such measure is needed. One should 
always have adrenalin, a sterile syringe and needle, and a tourniquet at hand 
when giving liver extract or any other biological product by injection. Al- 
though we favor an attempt at desensitization in certain patients, it is only 
fair to point out that “the results obtained by this method should be subject 
to guarded interpretation,” 18 since “spontaneous loss of sensitivity may ex- 
plain the reports of successful, complete desensitization which occasionally 
appear in the literature.” 40 

Summary and Conclusions 

1. A review of the literature of allergic reactions to liver extract has 
been presented, and 1 1 additional cases have been reported. 

2. The make of extract and the dose have little relation to the occurrence 
of such reactions. . 

3. Reactions usually occur after numerous well-tolerated injections, es- 
pecially after a long injection-free interval. 

4. The clinical manifestations are extremely varied, including practically 
every allergic sign and symptom. 

5. Direct and indirect intracutaneous tests with various brands of diluted 
extract are usually positive, whereas similar tests with hog and beef muscle 
are usually negative. 

6. Although a small number of the reported reactions are probably due 
to preformed histamine, the large majority are on a true allergic basis. 

7. The sensitivity is to some substance — possibly the anti-anemic factor 
— in liver extract, irrespective of its biological source (hog, beef, etc.). 

8. Desensitization with gradually increasing doses of diluted liver 
extract is recommended for patients who react frequently. 
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Addendum. Since this article was accepted for publication, another paper has 
appeared which gives a good review of this topic (Feinberg, S, M., Alt, H. L. and 
Young, R. H, : Allergy to injectable liver extracts : clinical and immunological ob- 
servations, Ann. Int. Med., 1943, xviii, 311). Also two additional cases of unusual 
allergic reactions to liver extract have been brought to our attention. One was an 
allergic patient who was tested intradermally with liver extract and within a few 
minutes developed a severe anaphylactic shock, almost fatal. The other was a 
patient who became comatose and subsequently developed a hemiplegia shortly after 
an injection of liver extract. The opinion of several clinicians was that the injection 
was the direct cause of a cerebro-vascular accident of an allergic nature. 


ClrSLiLHjKAJrrl Y 

1. Murphy, W. P. : The parenteral use of liver extract in pernicious anemia, Jr. Am. Med. 

Assoc., 1932, xcviii, 1051. 

2. Jones, C. A. : Allergic reactions following the parenteral administration of liver extract 

Internat. Clin., 1939, iii, 258. 

3. Diefenbach, W. E., and Yuskis, A. S. : Allergy to liver extract, California and West 

Med., 1939, 1, 28. ' 

4. Krantz, C. I. : Anaphylactic reactions following medication with parenteral liver extract 

Jr. Am. Med. Assoc., 1938, cx, 802. 

5. Held, I. W., and Goldbloom, A. A. : Addison-Biermer’s anemia (pernicious anemia) : 

report of case showing allergic-like phenomena to liver extract, Jr. Am. Med Assoc 
1931, xcvi, 1361. 

6. Chaudhuri, B. M.: Urticarial rashes after Campolon injection, Calcutta Med. Jr., 1936, 

XXXj / ui, 

7 ' “‘MS. d,'462 P " S “ 5ibm,a * I "' <:Parati ePa,ici - Gi0r ' 4 r ' AccaA di "■«!• * Torino, 
8 ' St ei " igcr — Schweiz, med. 

* L ' l wL s !hk U 1936,S A 126 S ™ P,0n ’ e b ” P “ enKra,er Tebertherapie, Wien. med. 

10. Ga™ G : Ueberempf.ndlic’hkeit gegen parenteral verabreiclite Leberpriiparate bei einem 
11 GIO^C D T° Ser Wi “' k ”"- Wchuchr., 1934, xlvii, 751. 

' mSJ IS. ^ di fe6al °' ri “ rd ” 9 sperimentali, 

12. Suss : quoted by Gigante, D. 11 

13. Corelli, F. : quoted by Gigante, D.n 

Wchnschr., 1 Sche!nbare A!Ier S ie gegen Leberextrakt, Dermat. 

15. Strandell, B., and Hammar v . Tr 

erfolgreich mit Campolon behandelt. uSSaTk ^ perniciosa > 

nav., 1932, lxxvii, 345. k Komphkation, Acta med. Scandi- 

16. Engel, K.: Anafilaxia a los Prenaradnc a w , 

Bol. assoc, med. de Puerto Rico, 1933 Lv St “ CaS0 de Anemia Perni ™, 

17. Hafstrom, T. G • AmfwLu- i , , v ’ 

lak.-tidning., 1937, xxxiv! 927 " ° C ’ samband med heptomininjektion, Svenska 

18. Harten, M., and Wat at ah 

.9, voTETd 

n s — 

Wchnschr., 1939, Ixv, 119 2. " “ ei ” er AHergie ge & en Leberextrakte, Deutsch. med. 



778 ROBERT E. KAUFMAN, LAURENCE FARMER, AND CARL REICH 


21. Parrisius, W., and Lon meyer, A.: Bchandlung der pernizibsen Anamic mit injizierbaren 

Leberextraktcn, Tung-Chi mcd. Monatschr., 1933, viii, 191. 

22. Segerdai-il, E. : Om bchandlung av pcrnicios anami mcd intcrmittcnta leverextraktin- 

jektioner, Svenska liik.-tidning., 1934, xxxi, 1706. 

23. Geijskes, P. A. G. : Onaangcname Verschijnselcn na Tocdiening van Pernaemon, 

Ncdcrl. tijdschr. v. gcnecsk., 1936, lxxx, 1915. 

24. Kuipers, F. C. : Overgevocligheidsreactie Na Lcvcrinspuiting, Ncdcrl.. tijdschr. v. 

gcnecsk., 1935, lxxix, 2771. 

25. Roovers, J. J. C. P. A.: Onaangcname Vcrschijnsclen Na Pcrnacmoninspuitingen, 

Ncdcrl. tijdschr. v. gcnecsk., 1935, lxxix, 5148. 

26. Bloom, M. : Sensitivity to liver extract, Jr. Am. Mcd. Assoc., 1935, cv, 223. 

27. Queries and Minor Notes: Sensitivity to liver preparations, Jr. Am. Med. Assoc., 1940, 

cxv, 1121. 

28. Gray, I., and’ Bowman, K. L. : quoted by I-Iarten, M., and Wai.zer, M. 1S 

29. Criep, L. H. : Allergy to liver extract, Jr. Am. Med. Assoc., 1938, cx, 506. 

30. Feinherg, S. M. : Allergy to therapeutic substances, Illinois Med. Jr., 1941, lxxx, 244. 

31. Murphy, W. P. : Maintenance of normal blood in pernicious anemia by means of intra- 

muscular injections of a solution of liver extract, Am. Jr. Med. Sci., 1933, clxxxvi, 271. 

32. Andrews, C. T. : Allergic reaction to liver extract. Lancet, 1941, i, 664. 

33. Feinberg, S. M., Alt, H. L., and Young, R. H. : Allergy to injectable liver extract, Proc. 

Inst, of Mcd., Chicago, 1942, xiv, 87. 

34. Taylor, C. B., and Hilger, D. W. : The use of histaminase by mouth in preventing 

systemic reactions to parenteral liver extract, Jr. Am. Med. Assoc., 1941, cxvii, 1S80. 

35. Bynum, W. T. : Allergy to liver extract, Jr. Oklahoma State Med. Assoc., 1941, xxxiv, 

55. 

36. Clark, G. W. : Personal communication. 

37. Personal communication. 

38. Matzger, E. : Bronchial asthma caused by liver and liver extract diet in a patient suf- 

fering from primary anemia, Jr. Am. Med. Assoc., 1931, xevi, 110. 

39. Gardner, J. W. : Allergy to oral administration of liver concentrate, Jr. Am. Med. Assoc., 

1938, cx, 2003. 

40. Moll, H. H. : '1 ne occurrence ot polycythaemia and the value of liver therapy in asthma, 

Brit. Med. Jr., 1932, i, 976. ' 

41. Rowe, A. H. : Clinical allergy due to foods, inhalants, contactants, fungi, bacteria and 

other causes: manifestations, diagnosis and treatment, 1937, Lea and Febiger, 
Philadelphia. 

42. Schlesinger, W. : Zur Frage der Leberbehandlung bei pernizioeser Anaemie als diaetet- 

ischer Reiztherapie, Wien. med. Wchnschr., 1930, lxxx, 696. 

43. Criep, L. H. : Allergy to pancreatic tissue extract, with report of two cases, Jr. Allergy, 

1941, xii, 154. 

44. Allin, R. N., and Meyer, O. O. : The development of eosinophilia following liver 

therapy, Jr. Lab. and Clin. Med., 1940, xxvi, 457. 

45. Heinsen, H. A. : Chemische Untersuchungen an Leberpraeparafen des Handels auf 

kreislaufwirksame Substanzen, Klin. Wchnschr., 1933, xii, 1722. 

46. Heinsen, H. A., and Wolf, H. J. : Der Einfluss koerpereigener Substanzen auf den 

Bludruck beim Menschen: IV. Die Wirkung von Leberpraeparaten bei intravenoeser 
Verabreichung, Klin. Wchnschr., 1934, xiii, 523. 

47. Koops, W. S., Dingemanse, E., and Luwisch, D. : Ueber Blutdruckbeeinfliissende 

Stoffe in Leberpraeparaten, Acta brev. Neerland., 1935, v, 70. 

48. Vaughan, W. T., and Pipes, D. M. : On the probable frequency of allergic shock, Am. 

Jr. Digest. Dis., 1937, iii, 558. 

49. Queries and Minor Notes : Possible sensitivity to liver extract, Jr. Am. Med. Assoc., 1935, 

civ, 2019. 



779 


ALLERGIC REACTIONS TO LIVER EXTRACT 

50. Klinhert, D.: Onaangename Verschijnselen Na Pernaemoninspiuting, Nederl. tijdschr. 

v. geneesk., 1935, lxxix, 5751. 

51. Tausk, M. : Bijreacties Na Inspiriting van Lever extracten, 'Nederl. tijdschr. v. geneesk., 

19.36, lxxx, 748. 

52. Farmer, L. : Histamine in anaphylaxis and allergy, Bull. New York Acad. Med., 1940, 

xvi, 618. 

53. Farmer, L. : The histamine treatment of allergic diseases. I. Asthma and vasomotor 

rhinitis, Jr. Lab. and Clin. Med., 1941, xxvi, 802. 

54. Farmer, L., and Kaufman, R.'E. : Histamine in the treatment of nasal allergy (perennial 

and seasonal allergic rhinitis), Laryngoscope, 1942, lii, 255. 



THE MANAGEMENT OF PAROXYSMAL 
TACHYCARDIA INCLUDING THE 
USE OF MECHOLYL * 

By Philip W. Morgan, M.D., F.A.C.P., Emporia, Kansas 

Paroxysmal supraventricular tachycardia is a common functional heart 
disorder of all ages but particularly of young adults without organic heart 
disease. Relatively few attacks are seen by physicians, since attacks cease 
spontaneously or the patient has learned ways of stopping them. Of the per- 
sons seeking medical aid for this arrhythmia, a few find their attacks resist 
ordinary physical means and oral therapy and persist for hours and some- 
times many days before they spontaneously cease. Deaths have been re- 
corded, 3 as have hemiplegia and gangrene ” as thrombotic sequelae of the low 
pulse pressure and minute output during such attacks. A history of par- 
oxysmal tachycardia rejects applicants for army air crew and flying person- 
nel and electrocardiographic evidence is cause for rejection of army officer 
candidates, 1 but since first attacks are common in young adults it is probable 
that Army Surgeons will occasionally have to manage such problems. 

Advice for the prevention of attacks is principally directed to extracardiac 
somatic factors and these vary with the individual patient. If drugs are in- 
dicated because attacks are frequent and tend to persist and annoy the patient, 
quinidine is best, but an occasional patient responds better to digitalis. 
Sedatives are helpful in the physician’s program of reassurance, and some- 
times are all that is required when observant patients realize that a contem- 
plated experience may precipitate an attack. A typical example was that of 
a young college instructor who told me several years ago that he was subject 
to attacks when he traveled to see his sweetheart whom his family disliked as 
much as her family disliked him, but that the attacks could be prevented by 
15 grains of bromides. 

It is recognized that the psychic factor is a great one in these problems 
from several angles. It may act as a direct precipitating factor for attacks 
and a healthy person may develop an incapacitating neurosis because of ill 
founded notions of the significance and prognosis of his disorder. Reas- 
surance, therefore, must be definite and backed by proved ability to terminate 
attacks as promised. The published facts are that people have been known 
to have attacks for over 50 years and have no influence on longevity, and if 
organic heart disease exists the prognosis depends on the underlying heart 
disease. 4 

A healthy vigorous man of 73 told me that he had had attacks occa- 
sionally for 30 years and had learned long since to disregard them. His son, 
50, was just becoming convinced after five years’ similar experience that his 

* Presented at the Mid-Central States Regional Meeting of the American College of 
Physicians, Kansas City, Missouri, May 8, 1943. 
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attacks were no cause for concern. He knows carotid sinus pressure stops 
them and that 1% grains of digitalis every second day will prevent them and 
that quinidine is less effective. Some form of carotid sinus reflex elicitation 
will stop the majority of attacks. The patient deserves to be carefully in- 
structed in carotid sinus pressure, ocular pressure, the Mueller and Val Salva 
experiments and told about the benefits of postural change and vomiting. 
These six physical procedures in addition to some schemes which his experi- 
ence may have taught him provide an armamentarium which in itself offers 
more than passive reassurance. Pressure on the eyeballs has -to be enough to 
cause the patient some discomfort and the patient should look down while 
pressure is exerted. The Mueller and Val Salva experiments are easy for the 
patient to execute without notice, since in one' the patient strains to exhale 
but keeps his glottis closed and in the other he strains to inhale but keeps his 
glottis closed. Various combinations of these procedures have caused slow- 
ing of paroxysmal fast heart rates when single procedures have failed. To 
induce vomiting, apomorphine has been used and syrup of ipecac in doses of 
from one to four drachms 9 ’ 19 has been a favorite of some good clinicians 
as a treatment of attacks. 

When the physical methods have been tried or before trying them the pa- 
tient can be instructed to take his usual dose or a double dose of quinidine at 
two hour intervals for two or three doses or until tinnitus is noticed. In 
this manner patients have tolerated as much as 100 grains in one day. 19 If 
there is any tendency for him to develop an apprehensiveness, he should be 
. provided with an effective sedative which he can take early in the attack and 
allow himself to assume a semirecumbent or recumbent position unless he 
knows that such positions tend to bring on attacks. 5 It has been thought that 
not until such procedures have been well tried and heart tones are becoming 
less vigorous or signs of basal rales or very annoying systemic signs have 
appeared was one justified in using parenteral quinidine or mecholyl or in- 
travenous strophanthin or digitalis. One reported attack of 10 days’ stand- 
ing, several years ago, was stopped when quinidine had failed with 15 cat 
units of digitalis intravenously. 22 Just recently intravenous metrazol has 
been used with satisfactory "results. 2 Intravenous quinidine is frequently 
referred to in the literature but I have encountered no reliable available prep- 
aration for this purpose. Just recently Sturnick, Riseman and Sagall 16 
pointed out that soluble preparations of quinidine sulphate for parenteral 
administration have not been readily available.” This statement is true 
despite the fact that solutions of quinine dihydrochloride are commercially 
avai ab e m ampoules and have been administered intramuscularly and intra- 
venously and dilute solutions of quinidine sulphate in dextrose or water and 
suspension of quinidine sulphate tablets in hot water and hydrochloric acid 
have been used in emergencies. 21 Sturnick, Riseman and Sagall 15 published 

a I>r t e ? aration . re “ m ”“M by the Cinchona Products 
institute, but the preparation requires more than average f Pr ;i 5 fl * 00 • 

stcri ization was achieved by passage through a Berkefdd filter. If 'the 
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preparation could be made commercially available it would apparently be an 
improvement over quinidine preparations now in use. The drip method of 
intravenous quinidine administration is the safest but it takes such a long 
time that one can wonder whether it was quinidine or the passage of time 
which stopped the tachycardia. 12 In the choice of any heroic procedure it is' 
comforting to know that the effects of the drug can be quickly stopped at 
any moment and in that regard mecholyl has an advantage over the others. 

For terminating attacks mecholyl, now council accepted for this purpose, 
is advised in the War Department’s Technical Manual entitled “Notes on 
Cardiology in Aviation Medicine,” and it has received increasingly favorable 
mention in the literature since first described for this purpose by Starr in 
1933. 18 Detailed comment on the drug’s history, its action and a practical 
scheme for its use have been omitted from most articles concerning the treat- 
ment of paroxysmal tachycardia. 

The use of the various cholines has been a development of the present 
age. Acetylcholine was first synthesized by Baeyer in 1867 but had only a 
chemical interest. In 1914 Dale noted that the chemical mimicked the ef- 
fects of stimulation of the parasympathetic nerves. Starr and others later 
made investigations which have provided a sound basis for the use' of avail- 
able cholines in medicine. 0 Acetyl-beta-methylcholine or mecholyl is one of 
the few cholines stable enough and with sufficient investigation behind it to 
deserve a place in our therapeutic armamentarium. When it reaches the 
tissues it is probably in a form which duplicates products of the body itself. 
Its greatest usefulness is in treating paroxysmal supraventricular tachycardia, 
and it has no place in treating other arrhythmias. It has been used in per- 
sons of all ages from infancy to old age. Atropine or epinephrine will 
abolish its effects and quinidine tends to block its action. Oral administra- 
tion has been unsatisfactory either to prevent or stop attacks. 6 ’ 13 Mecholyl 
should never be given intravenously, since the effects of hypodermically ad- 
ministered therapeutic doses are so rapid and dramatic that anyone who has 
not been appraised of them should familiarize himself well with the effects, 
and should not undertake to use the drug unless he follows very carefully a 
set procedure. However, if this is done, the physician can avail himself of 
an effective agent which he can control at will. 12 ’ 18 

I have had only a few patients whose attacks have failed to respond as 
desired to oral quinidine, sedatives and the physical measures mentioned, but 
I decided to use mecholyl on resistant electrocardiographically proved supre- 
ventricular tachycardias after a visit to Dr. Starr’s Clinic several years ago. 
Though I have employed it 'in treating only 12 attacks, the effect has been so 
uniform and in accord with the descriptions of the investigators that I feel 
the drug merits wider use. Even among competent internists I have en- 
countered a sense of fear and hesitation when use of this drug is mentioned. 
Starr has always advised that in giving mecholyl “one should have a syringe 
of atropine ready for intravenous administration” but lately adds that he has 
not had to use it for many years, since he simply applies a tourniquet above 
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the site of injection when the action appears excessive as shown by nausea 
and. vomiting. Since the effect of mecholyl on the bronchial tiee is to cause 
bronchial spasm, it has been suggested that in asthmatic subjects the drug 
be either not used or else even greater care than usual be employed. In 
hyperthyroid patients mecholyl is capable of inducing auricular fibrillation 
and for this reason hyperthyroidism is sometimes considered a contraindica- 
tion for this therapy though Starr has noticed no ill effects from mecholyl 
in such cases. 6 ’ 1? 

The patient receiving mecholyl should be recumbent, since the erect pos- 
ture at the height of the drug’s action may cause fainting. A bed pan should 
be ready for the same reason in case the subject should have a sudden desire 
to defecate during the drug’s action 6 which is a possibility though none of 
my patients has had more than active audible peristalsis. 

It is well to explain to the patient and to any relatives who insist on being 
present during the treatment each of the subjective and objective manifesta- 
tions of the mecholyl effect before giving the injection. In less than a min- 
ute a brilliant flush comes in a wave over the blush areas, perspiration and 
salivation are profuse, and peristalsis becomes audible. Even if appraised 
before, the patient usually makes some comment concerning these things be- 
cause they come so quickly. A medical colleague whose tachycardia I 
terminated with mecholyl without a previous sedative was so impressed that 
he decided to refer any resistant tachycardias for such therapy, and he volun- 
teered the suggestion that the use of such a drug should be in the hands of 
someone other than a general practitioner such as himself. Having used the 
drug both with and without the previous administration of a sedative, I 
believe it is better to administer something to dim slightly the perceptive 
senses before using mecholyl. For this I have used a therapeutic dose of 
morphine sulphate. I have recently discussed this with Dr. Starr who says 
it is perfectly proper and who, although he has not used a sedative, is inter- 
ested in the idea. 12 So with the patient and nurse or relative posted on com- 
ing events and contraindications considered and a sedative in effect, one can 
proceed. 


The average dose of mecholyl for adults is 20 to 50 milligrams and it is 
avai able in sealed glass ampoules of the dry drug each containing 25 milli- 
grams. re contents of each ampoule are easily soluble in 1 c.c. or less of 
sterile distilled water introduced into the ampoule. So that no confusion 
arises one can either use differently marked syringes or place the emptv 
mecholyl ampoule over the needle of the syringe filled from it. Atropine gr 
%o in solution ready for intravenous injection is in the second syringe The 

as detected by the stethoscope over the precordium ^he bl ^ t0 

inflated to prevent further absorption 
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the administration of atropine. The return to sinus rhythm has occurred in 
my experience as early as 80 seconds following' the mecholyl injection and 
has been reported in less time. If no effect on rate is noted by the time 'the 
drug is at its peak effect as manifested by flush in the blush areas, perspira- 
tion, salivation and loud peristalsis (2 to 10 minutes} Starr has suggested 
massage of the site of injection and also carotid sinus stimulation by one. of 
the above physical means. 13 This is necessary in some 20 per cent of cases. 
If no effect is manifest 30 minutes after the injection, another dose can be 
given. The drug does not lose its effectiveness by repeated use as indicated 
by a report of its successful use in stopping 15 of 16 attacks recurring in a 
child over a two year period. 23 I have had a similar successful experience in 
eight attacks out of nine in a middle-aged woman over a three year period. 



Fig. 1. Mecholyl administration; patient recumbent. 


The first time it was used on this patient it was ineffective because only 25 
milligrams were given and no second dose was used and later experience 
demonstrated that 40 to 45 milligrams were needed. On several occasions 
she had 8 to 10 grains of quinidine within three hours of satisfactory 
mecholyl treatment, which supports the statement that mecholyl can break 
'through the quinidine effect. The reliability and short time necessary to 
abolish the tachycardia which this woman has been having occasionally for 
25 years have made her grateful. Most of her attacks cease spontaneously 
or with repeated oral doses of quinidine,' but if they persist for a few hours 
she now has them stopped whereas previously she has been incapacitated at 
least a day or two. In a middle-aged man whose attack had resisted usual 
therapy for 10 hours a second dose of 60 milligrams reinforced with carotid 
. pressure was given with success after one of 40 plus carotid sinus stimula- 
tion plus massage of the site of injection had failed. 
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No deaths have been reported from the use of the drug, but reports are 
available of great overdose (10 and more times the therapeutic dose) and 
mistaken intravenous administration and in each instance recovery was com- 
plete. 

Each of my patients’ rhythm was proved electrocardiographically but I 
was not fortunate enough to secure a tracing during the transition to normal 
sinus rhythm. Such tracings have been published 13 and support what one 
hears with the stethoscope. In each attack that I have treated with mecholyl 
the rapid rhythm was interrupted by a brief period of asystole, then the next 
few beats seemed slightly slower than the normal sinus rhythm which was 
quickly established. The quick transition from a heart rate of 160 to 180 
to one of /0 or 80 with the brief asystole is usually noted by the patients, 
though the relief from the rapid rate is ample reward for the brief moment 
of what they have termed a “funny feeling.” 


Summary 

1. Paroxysmal supraventricular tachycardia is a common functional 
cardiac abnormality usually seen in normal hearts but has been fatal and has 
led to disabling thrombotic conditions. A history of it disqualifies for air 
crew and flying personnel, and electrocardiographic evidence is cause for 
rejection in candidates for army commissions, but since the first attack may 
occur at any age it is probable that cases will be observed occasionally in our 
armed forces. Most attacks do not require medical attention, but it is esti- 
mated that 10 to 20 per cent defy the patient’s efforts to stop them. 

. . To P revent attacks direct therapy is usually not indicated, but attention 

is given extracardiac somatic factors; reassurance to the patient and investi- 
gation of psychic factors are indicated; if drugs are desired quinidine sul- 

Siv'esSSyMp.'"' digitaHS " 0CCaSi ° mlly m ° re Sa * iSfaCt0ry - and 

.3. Therapy of attacks: Carotid sinus reflex elicitation- sedatives- oral 
parenterally ^butmedhol il,e - di S italis has been used either orally or 

andtast rr* ^ »~ho,y, are outlined 
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TREATMENT OF SUBACUTE BACTERIAL ENDO- 
CARDITIS: CURRENT RESULTS * 


By S. S. Lichtman, M.D., F.A.C.P., New York, N. Y. 


Sulfonamide chemotherapy has proved disappointing in subacute bac- 
terial endocarditis. Final judgment of its merit must be reserved, however, 
until the incidence of recovery in a large series of treated cases is compared 
with spontaneous recovery in the pre-sulfonamide era. 

In a preliminary survey of 288 cases of subacute bacterial endocarditis 
treated by current methods, Lichtman and Bierman 1 ' deduced that chemo- 
therapy and supplementary measures produced recovery in a small but sig- 
nificant percentage of cases. This survey has been continued with the aim 
of obtaining correct answers to the questions : 

1. Is sulfonamide chemotherapy responsible for recovery in subacute 
bacterial endocarditis ? ' - - - 

2 - .Do supplementary therapeutic measures, i.e., heparin, artificial hyper- 
pyrexia, etc., enhance the results of chemotherapy? 


Material 

The cases previously reported 1 are here supplemented by reports in the 
literature, unpublished communications, and cases treated at The Mount 
inai Hospital up to April, 1942. The series now includes 98 cases of 
subacute bacterial endocarditis due to Streptococcus viridans, Hemophilus 

coflecTed 1 from “f r ° C ° CCUS from Th / Mount Sinai Hospital and 606 cases 
collected from other sources, a grand .total of 704 cases. Cases due to the 

selected Seve^ 0nly ade 9 uatel 7 *»ted groups of cases were 

bS^tire ^”^ T°T h& M ° Unt Simi CaSeS '* and a total of 39 

entire study. The material is presented under the headings : 

Spontaneous recoveries reported in the literature 
Recovery with the use of sulfonamide druRs 

- 

The results with other forms of treatment. 

* Received for publication August 17, 1942 . 
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Spontaneous Recoveries : These are recorded in table 1. Libman’s ex- 
perience leads with four recoveries among 150 cases carefully studied and 
followed, 2 and .subsequently 12 among 1,000, 2 and 22 among 1,500 cases. s 
Single recoveries have been reported by Iiorder in 150, by Kissling in 43, by 
Middleton and Burke in 88 cases, and also by Weber, 8 respectively. There 
were no spontaneous recoveries among 815 cases reported by other observers 
(table 1). The incidence of spontaneous recovery among 2,596 collected 
cases was 1 per cent. 

Table I 

Spontaneous Recoveries in Subacute Bacterial Endocarditis 



Number of 

Cases 

Number of 
Recoveries 

Libman 2 

. . .1,500 

22 

Horder 

.. ISO 

1 

Thayer 

.. 206 

0 

Warren and Herrick 

. . 25 

0 

Morrison * 

.. 145 

0 

Fulton and Levine 6 

. . Ill 

0 

Kissling 

. . 43 

1 

Schulten et al.® 

.. 200 

0 

Major 

. . 15 

0 

Middleton and Burke 1 

. . 88 

1 

Middleton and McCue 7 

. . 23 

0 • 

Steele 

. . 30 

0 

Herrell and Brown 9 

.. 60 

0 

Total 

Per cent Spontaneous Recovery. . 

. . .2,596 

1.0 

25 . 


Recovery with Sulfonamide Drugs: The results of sulfonamide chemo- 
therapy are presented in table 2. Recoveries among groups of cases have 

Table II 

Results of Sulfonamide Chemotherapy in Subacute Bacterial Endocarditis 

Number of 
Recoveries 

3 (Viridans) 

0 
1 
0 
0 
0 
0 
0 
0 

8 (Viridans) 

1 (Viridans) 

0 
0 
0 

1 (Viridans) 

0 
1 

2 
1 

3 (2 Viridans; 

1 Hemophilus 
influenzae 


Number of 
Cases 

Major t 

Kinell and' Ernstene 5 

Spink and Crago 11 

Klee and Romer 4 

Ellis 2 

Whitby 8 

Bliss, Long and Feinstone 3 

Kolmer 10 

Steele 10 

Long 7 187 

Leach, Faulkner, Duncan & McGinn 10 . . 18 

Porter and White 10 11 

Middleton and McCue 7 5 

Herrell and Brown 9 80 

Field, Hoobler. and Avery 11 31 

Kinsella 12 19 

Heyer and Hick 18 14 

Bickel and Mozer 14 8 

Smith, Sauls, and Stone 20 15 

Mount Sinai 46 


21 


Total 

Per cent Recovery 


489 

4.0 
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been reported by Major, 1 Spink and Crago, 1 Long, 7 Leach et al:, 10 Field et 
al., 11 Heyer and Hick, 13 Bickel and Mozer, 14 Smith, Sauls and Stone, 20 and 
in the Mount Sinai series. Twenty-one recoveries were reported in a com- 
bined series of 337 cases and no recoveries in another combined series of 152 
cases. The incidence of recovery with the use of sulfonamides alone in a 
total of 489 cases was 4 per cent. 

Isolated successfully treated cases have been reported by McQuarrie, 1 
Barton and Stinger, 1 Lian and Frumusan, 13 Heyman, 1 Christie, 1 Christie and 
Parker, 16 Druckman, 17 Jersild, 18 and Andrews. 19 Smith, Sauls and Stone 20 
collected 35 reports of cures. 

Recovery with Combined Methods of Treatment: A. Chemotherapy and 
Heparin: A total of 109 cases with seven recoveries belong in this group 
(table 3). Recoveries in heparinized patients are listed by Kelson and 
White, 1 Leach et al., 10 Kelson, 10 McLean et ah, 21 and one by us. The in- 
cidence of recovery in the entire heparinized group was 6.5 per cent. B. 
Chemotherapy and Artificial Hyperthermia: Sixty-one cases received artificial 
fever therapy. Levine and Gibson 22 observed one definite recovery among 
12 cases and another case is now apparently cured for three months. Three 
patients observed by Bierman and Baehr 23 among 34 cases treated at The 



Chemotherapy, heparin 

Kelson and White 1 

Leach, Faulkner, Duncan,' McGinn 

Kelson 10 

Field, Hoobler, Avery 11 

McLean, Meyer, Griffith » ! 
Hen-ell and Brown 9 . 

Mount Sinai 


Chemotherapy, hyperthermia 
Krusen and Bennett. 
Porter and White 10 . . . 
Levine and Gibson K." 
Mount Sinai 


Che Solomon^ intraVGnous typhoid 

Porter and White 

Middleton and McCue 7 

Davidson and Shlevin 25 

Mount Sinai 


Total. , 


Six 

»** 


109 


11 

4 

12 

34 


61 


22 

3 

7 

8 
5 


45 



0 

0 

1 (Viridans) 

3 (2 Viridans; 

1 Hemophilus) 


6.5 


5 (Viridans) 
0 • 

2 (Viridans) 


" Aferleffifction of 


6.5 


15.5 
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Mount Sinai Hospital recovered and now follow normal lives.* Two were 
cases of S. viridans and one of Hemophilus influenzae endocarditis. The in- 
cidence of recovery in 61 cases was 6.5 per cent (table 3). 

Forty-five cases received combined sulfonamide chemotherapy and intra- 
venous typhoid vaccine. Clinical recoveries from this method of treatment 
have been observed by Solomon 24 and Davidson and Shlevin. 28 The in- 
cidence of recovery among 45 cases was 15.5 per cent (table 3). 

Miscellaneous Forms of Therapy: Middleton and Burke 7 employed 
radiotherapy in 12 cases and it was combined with sulfonamides in six cases 
at The Mount Sinai Hospital without success. ' Radiotherapy was employed 
in cases with recovery reported by Bierman and Baehr 23 and Smith, Sauls 
and Stone, 20 but its effective value discounted in both instances. 


Table IV 

Summary of Results of Treatment of Subacute Bacterial Endocarditis 


Method of Treatment 

Number 

Treated 

Number 

Recovered 

Percentage 

Recovered 

Sulfonamide Chemotherapy * 

Mount Sinai 

46 

3 (2 Viridans; 

1 Hemophilus) 

18 


Literature 

443 



489 

21 

4.0 

Combined Therapy ** 

Mount Sinai 

52 

4 (3 Viridans; 


Literature 

163 

1 Hemophilus) 
14 



215 

18 

8.5 

Total Cases 

98 


7% 

Mount Sinai 

7 

Literature 

606 

32 

5% 


704 

39 

5.5% 


* Sulfonamide compounds (sulfanilamide, sulfapyridine, sulfathiazole, sulfadiazine). 

** Chemotherapy combined with. (1) heparin, (2) radiotherapy, (3) hyperthermia, (4) 
intravenous typhoid-paratyphoid vaccine. 


Neoarsphenamine has been employed in over 70 cases. Osgood ‘• 6 
analyzed the protocols of 34 cases treated with this arsenical and listed four 
recoveries. There were also 36 other cases without detailed protocols, six 
of whom remained symptom-free for several months. The evaluation of tire 
status of neoarsphenamine therapy awaits the results of further trial. 
Isolated failures have been noted by Middleton and McCue 7 and in the 
Mount Sinai series. 1 Lippmann 27 reported a case of recovery after com- 
bined sulfonamide and solarson (1 per cent ammonium heptenchlorarsonate) 
therapy. 

* Treated under the supervision of Dr. William Bierman, Physical Therapist to Mount 
Sinai Hospital. 
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' Dicoumarin, possessing heparin-like properties, has as yet been applied in 
too few cases to estimate its value as a substitute for heparin. 

Surgical ligation of the ductus arteriosus in cases of subacute bacterial 
endocarditis superimposed on patent ductus arteriosus affords the best pros- 
pect of recovery of all the methods of treatment. Surgical procedure, how- 
ever, is applicable only to the small number of cases of subacute bacterial 
endocarditis developing on the basis of this congenital anomaly. Recovery 
in well over 50 per cent of cases with patent ductus and subacute bacterial 
endocarditis is reported by Touroff et al., 28 and by Gross. 22 


Comment 

The phenomenal results of sulfonamide chemotherapy in the treatment 
of infections emphasize its relative failure in the treatment of subacute 
bacterial endocarditis. Even the occasional recovery from this disease fol- 
lowing chemotherapy is viewed with skepticism, an attitude which is un- 
warranted since recoveries undoubtedly occur. To disclaim the authenticity 
of rill recovered cases casts doubt also on the occurrence of spontaneous re- 
coveries^ In each recovery it is justifiable to deliberate whether the Strepto- 
coccus viridans is a secondary invader in a case of active rheumatic carditis 30 
or the microorganism in a septicemia without bacterial endocarditis. 81 

It is more consistent to accept recoveries in patients with the established 
c mi cal criteria of subacute bacterial endocarditis as authentic than to question 
the accuracy of diagnosis or the therapeutic result, on the general principle 
that recovery in this disease occurs rarely if ever. The recent increased 
epor ed recoveries is probably due to early recognition and effective sulfon- 
mide treatment of mild cases. Undue skepticism of results in this type of 

rCSU,tS ^ Car,y 

ecovenes may be few and far between, but an increased rate of recovery no 
matter how small, represents a significant advance in treatment A 3 per 
cent rise m recovery rate above the incidence of spontaneous recovery of 1 

TVsl “ additi ° nal \° indiYidUalS in leases. 

survivors who aro usually fit to Xr^o „o™“ ** ** 1 * 3 * ° 

1 P =r“r1XlS SP T u niT:, ery f may be aCCe P ted as ^mately 

endocarditis treated by sulfonamide rhem ,? atients Wlth subacute bacterial 
rate of recovery in patients ^ ^ ^ t0 ret0ver ' The 

and heparin and by sulfonamide and artificial^ combination of sulfonamides 
The significance of the increase from 4 m r lyperthermia was 6-5 per cent, 
questioned. Decision as to the value of henp 5 *^ ° f recover y may be 

results of treatment are compared with t P mUSt be Wlthheld until the 

bacteremia and fever have been reduced tTniTh ° f Ca$es in which 
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raised that the alleged favorable results of heparinization are due merely 
to selection of sulfonamide-cures for this form of treatment. The future 
of the use of heparin in this disease is further conditioned by many claims of 
an increased incidence of fatal cerebral hemorrhage and also by the fact that, 
bacteremia is controlled at least temporarily by available sulfonamides in only 
approximately 10 per cent of patients with the disease. Since persistent 
bacteremia precludes the use of heparin, this form of therapy is restricted in 
its application. 

The increase from 4.0 to 6.5 per cent' recovery in sulfonamide-treated 
patients, supplemented by artificial fever therapy on the other hand, probably 
represents a truer increase in effectiveness of sulfonamide chemotherapy 
since hyperthermia produced results after failure of sulfonamide and other 
forms of treatment. 1 

Favorable response to artificial hyperthermia in Hemophilus influenzae 
endocarditis should not be discounted on the basis that this organism is 
especially thermosensitive. Bierman and Baehr 23 noted recovery in a case 
of subacute Hemophilus endocarditis treated by combined sulfonamide and 
fever therapy but a parallel case treated in the same manner at the same 
time failed to respond. The prognosis of endocarditis due to this organism 
is not materially different from Streptococcus viridans endocarditis. 32 

The unusually high incidence of recovery following the use of intravenous 
typhoid vaccine and sulfonamides is remarkable but it is doubtful that this 
degree of success will mark the results in a large series of cases so treated. 

The results of surgical ligation of the ductus arteriosus in subacute 
bacterial endocarditis superimposed on the patent ductus are phenomenal. 
Surgical management of this form of endocarditis is accompanied by prompt 
surgical success in well over 50 per cent of cases. The choice between sur- 
gical and medical management of these cases is influenced by the following 
factors: immediate surgical death occurs in a small percentage of cases; 
sulfonamide cures are reported in a small but definite number of cases; fever 
persists and death from endocarditis ensues in some cases despite the ligation 
of the ductus and resulting negative blood cultures. In .rare instances 
subacute bacterial endocarditis develops after prophylactic ligation of a 
patent ductus. 34 Occasionally the diagnosis of patent ductus or associated 
congenital lesions is erroneous or the vegetative process extends beyond the 
ductus arteriosus up to the aortic valve and aorta. In conservative hands, 
surgical ligation should be attempted promptly after failure of, medical 
measures. 

Summary 

The results of current methods of treatment of subacute bacterial endo- . 
carditis are disappointing ; however, a small but significant number of patients 
recover. The recovery rate among a total of 704 cases was found to average 
5.5 per cent. Of 489 cases treated by sulfonamide chemotherapy, 21 re- 
covered, an incidence of 4 per cent; among the remaining 215 patients 
treated by chemotherapy, supplemented by heparin or fever therapy, 18 
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recovered or 8.5 per cent. Of 109 heparinized patients, seven recovered, 
an incidence of 6.5 per cent. Of 61 patients treated with artificial fever 
therapy, four recovered, an incidence of 6.5 per cent recovery. The inci- 
dence of spontaneous recovery in subacute bacterial endocarditis is estimated 
at approximately 1 per cent. 

Supplementary measures may increase the recovery rate in subacute bac- 
terial endocarditis treated with sulfonamides. Artificial fever therapy 
supplementing sulfonamide chemotherapy produced a slight but significant 
increase in recovery rate from 4 to 6.5 per cent and intravenous typhoid vac- 
cine appeared also to produce an increased recovery rate subject to further 
trial. The evaluation of heparinization as a supplementary measure of 
treatment requires further trial in properly controlled material. Surgical 
ligation performed on patients with patent ductus arteriosus complicated by 
subacute bacterial endocarditis produced the highest percentage of recoveries. 
Unfortunately, however, this cardiac anomaly occurs in only a minor number 
of cases of subacute bacterial endocarditis. An estimation of the therapeutic 
value of neoarsphenamine and dicoumarin awaits further trial. 

Spontaneous recovery is acknowledged to occur in approximately 1 per 
cent of cases. Failure to encounter recovery in a large series of cases of 
subacute bacterial endocarditis treated by current methods does not l'ustifv 
the arbitrary blanket rejection of all published reports of recovery as spurious 
rases of subacute bacterial endocarditis. The factors responsible for in- 
dmduai recoveries cannot be formulated. Until methods of treatment and 
esults are improved further, every patient with subacute bacterial endo- 
carditis should receive intensive sulfonamide chemotherapy to tolerance 
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PSYCHOSIS DUE TO SULFONAMIDES * 

By Roy E. Kinsey, Captain, M.C., Camp Blanding, Florida 


Various toxic reactions to the sulfonamides have been described, and 
among the more uncommon manifestations of toxicity is psychosis. There 
are numerous cases of psychosis reported following the administration of 
sulfanilamide. 1 ’ 2 ’ s ’ 4 ’ B ’ 7 ’ 8 ’ 9 ’ 10 ’ 111 12 Long, 2 although listing the incidence 
of psychosis during the use of sulfapyridine at 0.3 per cent, states that no 
sulfathiazole psychosis has yet been reported. Brown, Thornton and Wil- 
son 3 report delirium in seven patients of a series of 100 cases given sulfa- 
pyridine. Two cases received less than 25 grams and five received over 25 
grams in less than 10 days. Wyrens 4 states that mental disturbances are 
uncommon following either sulfapyridine or sulfathiazole administration but 
does not quote any figures. During the past 13 months there have occurred 
in the Station Hospital at Camp Blanding, Florida, two episodes of psy- 
chosis during the administration of sulfonamides which I wish to report, as 
they occurred in patients under sulfathiazole and sulfadiazine therapy. 

Case Reports 

. fate 1. S. K., Private, white, male, aged 28, was admitted to the Station Hos- 
pital, Camp Blanding, Florida, April 8, 1941, weighing 145 pounds and complaining 
of having been ill one day with fever, sore throat, productive cough, chill, and gen- 
eralized aching. His past history was non-contributory. On examination, the 
showed evidence of an upper respiratory infection with a temperature of 
i ’’ i_P U S< i , lat ? 96, respiratory rate 20. The laboratory studies showed : urine 

count s 3 V milV n Cd i C0Un l 12 f ° 0, hem0gl0bin 70 P er cent - and r ed blood cell 
pWd of a oain J m l 10 his cou S h became worse, and he cona- 

tion of the left imvp i S i. ° GS j r ysica exa -nhnation showed evidence of consolida- 
two grams * to was b ^n, the patient receiving 

genogram on the fohn • a and T gram ever ^ four hours thereafter. A roent- 
an^the^atient 6 continued' ° f le . ft Iower lobe P™ onia, 

the temperature returning to normal on” ApriM l° f i? fathlaz ° Ie cver i r fou ’’ hours, 
of April 12, about 48 hours after the fi + P j Tb f next da T’ on the afternoon 

talkative, nervous and irrational The ^ ° Se . s ^ at hia zo le, the patient became 
psychosis had advanced so ?ar thj T w,tMraw ”- 12 hours later the 

in the auditory and visual fields — pa,, ' nt ' vas delusional and hallucinated 

On April 15, k hours after onset he’r TL^TV''" psyd > ia «o ward, 

delusions but remained somewhat aoorJLnc:* 0ne £ tatl0n ' Iost his hallucinations and 
normal mental state. a ^ April 16 he > !ad "Sained his 

period of -IS hours. At no time dTTtn ii™ d. grams of sulfathiazole over a 
intoxicated and his sensorium V clear ZrinTT ft T patient appear “"mely 
.ns on after a 12 hour period of normal , JL emH n Peri ° d ' the com- 

n-emory of the psychotic episode. afoSS Tn t?" r ' C ° Very thl!re ™ "o 
organism and blood sulfathiazole levels weTnotli’etermSd. ^ the 

* Received for publication May 29, 1942. 
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Case 2. B. O., colored, inale, CCC, aged 17, weighing 125 pounds, was admitted 
on April 11, 1942, because of cough, chill, pain in his chest, fever and bloody sputum 
of 12 hours' duration. His past history was non-contributory. Physical examination 
showed a rather undernourished colored man in a moderate degree of toxemia, who 
appeared acutely ill. The heart was normal except for rapid rate and accentuated 
second pulmonic sound. Examination of the lungs revealed signs of consolidation in 
the right lower lobe, later confirmed by roentgenogram.- The sputum showed 
pneumococci, type VII, with over 11 per high power field. The white blood cell 
count was 42,500, the hemoglobin 85 per cent, red blood cell count 5.0 million, and 
urinary findings normal. The temperature was 104° F., pulse rate 110, respiratory 
rate 36, blood pressure 105 mm. Hg systolic, and 66 mm. diastolic. Sulfadiazine was 
started at 4:00 p.m., April 11, 1942, the initial dose being four grams and one gram 
being given every four hours thereafter. His temperature returned to normal the 
following day, the patient feeling well and mentally clear. On the morning of the 
third day, approximately 40 hours after the first dose of the drug was given and 
after 24 hours of normal temperature, he awoke complaining that his father and 
brother had been shot and that he must go home at once. His reaction to this de- 
lusion was so great that he attempted to get out of the window. The drug was dis- 
continued while the temperature was still normal, sulfadiazine blood level being 6.8 
milligrams per 100 c.c. At this time the patient was oriented as to time, place, and 
person, but a few hours later he became disoriented and had visual and auditory 
hallucinations. He heard the voices of his relatives and saw brightly colored objects 
such as green trucks, green snakes, green spiders and pink hats. Twenty-four hours 
after withdrawal of the drug, the blood level reached two milligrams per 100 c.c., and 
there was a recurrence of his pneumonia with temperature reaching 104° F. About 
four hours later, 28 hours after cessation of the drug, he became mentally clear with 
the temperature still 104° F. The patient received 14 grams of sulfadiazine in 40 
hours, and his highest blood level was 6.8 milligrams per 100 c.c. After the recur- 
rence of the pneumonia and clearing of psychosis, he was treated successfully with 
small doses of sulfathiazole instead of sulfadiazine. It may be noted here that as 
long as the sulfathiazole blood level was kept below 4.0 milligrams per 100 c.c., the 
patient was mentally clear, but when sulfathiazole blood level reached 5.2 milligrams 
per 100 c.c., the patient became delusional in the same manner as he did when under 
sulfadiazine administration. At the onset of this delirium, the patient was given 
large quantities of intravenous fluids and his delusions cleared within four hours, 
the blood sulfathiazole level receding to 4.0 milligrams per 100 c.c. within an hour 
after recovery. This delusional state occurred after the administration of 14 grams 
of sulfathiazole and approximately 60 hours after the initial dose. After recovery 
there was no memory of the psychotic episodes. 

Discussion 

A search of the literature reveals a great number of cases of toxic psy- 
chosis precipitated by sulfanilamide but few from other sulfonamides. In 
the cases reported by Brown, Thornton and Wilson 8 occurring with sulfa- 
pyridine, delirium was most frequent in those who received over 25 grains in 
less than 10 days. In the two cases reported in this paper, the psychosis 
occurred within 48 hours of the first dose of the drug : in the case of sulfa- 
thiazole, after the administration of 14 grams ; with the sulfadiazine, after 13 
grams. I am not considering the recurrence of delusions in case 2 following 
the administration of sulfathiazole as an additional case report, but I would 
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like to bring out the fact that this delusional state occurred 60 hours after the 
first dose of sulfathiazole and after the administration of 14 grams of the 
drug. 

It may be argued that in case 2 the psychosis was caused by the fever 
and other toxic effects of the pneumonia, but I do not believe that is the case 
as the psychosis occurred after the patient had been afebrile for 24 hours and 
cleared while the temperature was 104° F. with a recurrence of the, 
pneumonia. 

The psychosis in each case was quite similar, and both were actively de- 
lusional and hallucinated in auditory and visual fields. The psychosis in the 
first case lasted longer and was more violent. 

Summary 

Two cases of psychosis following administration of sulfonamides are 
reported. Both cases occurred during the first 48 hours of treatment and 
after approximately the same amount of drug (sulfathiazole, 14 grams and 
sulfadiazine, 13 grams). The psychosis with sulfadiazine lasted 28 hours 
and with sulfathiazole 96 hours. Although there are too few cases reported 
to draw any accurate conclusions, one is led to believe that psychosis from the 
administration of sulfapyridine, sulfathiazole and sulfadiazine occur early. 
Both of the psychoses cleared without ill effects, although case 1 required 
treatment on a closed psychiatric ward and case 2 required constant attention. 


Conclusion 

* 

1. Psychosis may occur following the administration of sulfanilamide 
sulfapyridine, sulfathiazole or sulfadiazine. 

2. When mental aberrations are noted, they are likely to be cumulative 
and must be carefully observed, as the patient is likely to become frankly 
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THROMBOCYTOPENIC PURPURA COMPLICATING ACUTE 
CATARRHAL JAUNDICE; REPORT OF A CASE, REVIEW 
OF THE LITERATURE, AND REVIEW OF 48 CASES 
OF PURPURA AT UNIVERSITY HOSPITAL * 


By Theodore E. Woodward, M.D., Baltimore , Maryland 

The purpose of this paper is (1) to report a case of thrombocytopenic 
purpura complicating acute catarrhal jaundice; (2) to present a review of all 
of the cases of purpura at the University Hospital with reference to jaundice; 
and (3) to report a review of the literature on this clinical picture. 

Case Report 

The patient, a 14 year old white boy, was admitted July 27, 1939 from the Rose- 
wood State Training School. Little is known of the past history other than that he 
was illegitimate, and both parents were deceased. His early years were spent in a 
county home, the latter at the above mentioned training institution. Past illnesses 
included several attacks of tonsillitis, and jaundice with fever in 1938. The latter 
attack was short in duration and was not associated with purpura. 

The present illness began seven days prior to admission with headache, anorexia, 
and general malaise. The patient stated that he did have a little fever and that his 
stools were light in color, with dark colored urine. (A report from the institution 
revealed that he had bile pigments and bile salts 'in the urine.) No medication was 
used other than a saline purgative and a proprietary capsule consisting of bile salts. 
Icterus was noticed on the third day of the illness, accompanied by intense itching. 
On the following day the patient noticed small, red, non-elevated areas on the chest 
and abdomen which soon became generalized, covering the entire body. Stools at 
this time were dark in color and on two occasions black. Bleeding from the gums 
began two days prior to, and continued up to admission. There was slight nausea 
at this time but no vomiting, and other than the bleeding and itching the patient felt 

q . u ! te L . ' , histor y could be obtained of eating mushrooms, taking toxic drugs, 

tick bites, or other possible causes. 

Physical Examination: The patient was a well developed white boy, alert and 
oriented, and deeply jaundiced. The body was completely covered with myriads of 
lemon hagic, non-elevated areas varying in size from a pinhead to a quarter. None 

kn , t C :,\rr SU u; The mUCOUS membrane of g«ms, soft palate, and pharynx was 

hemo welT' Thl f?T T " e deeply icteric ' "’ ith 

10 rtiages present. The fundi were normal with the exception of two small 

t!” the ng lt S \ C l e ' Nose •' There were petechiae on the mucous membrane 
Mouth There was free bleeding from the lips and gurii margin. The muSuTmem 
brane was studded everywhere with n pterh!** tL * mucous mem- 

tended three fingers’ breadth below the costal mare-in and to thTTn T ~ llver ex ~ 
The edge was sharp bn. not tender. The tip’ 17™^ 

• Received for publication March 8, 1940. 
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Extremities: The legs and arms were completely covered with petechiae varying in 
size. There was no cyanosis nor clubbing of the nails. Platelet count was 39,070. 
The urine contained bile' pigments and bile salts with urobilin. No cystine or leucine 
crystals were noted. Tourniquet test revealed six additional petechiae. Stool showed 
occult blood and trace of bile. 

Clinical Course: There was slight fever, the maximum temperature observed 
being 99.8° F. The tonsils were injected, and on the fourth day one of the right 
cervical lymph nodes became enlarged and tender. Under treatment which included 
administration of placental extract, calcium lactate in large doses, cevitamic acid and 
two transfusions, each of 100 c.c. of citrated blood, the bleeding ceased after three 
days. The platelet count rose more slowly. Jaundice continued to be intense until 
the seventh day after admission, with clay colored stools, then it gradually faded. 
The liver and spleen diminished in size. The patient was discharged September 2, 
1939, apparently well except for a faint tract of jaundice. 

Laboratory Examinations: Data of significance are summarized in table 1. There 
was evidence of impaired liver function, as shown by the high icterus index, strongly 
positive direct van den Bergh reaction, high excretion of galactose and low ’excretion 
of hippuric acid. There was, however, no increase in prothrombin time and fibrinogen 
was normal. ° 

Biliary drainage on the sixth day yielded only a small quantity of “A” bile which 
showed E. coli in culture. A guinea pig inoculated with urine on the ninth day did 
not show Leptospira icterohemorrhagiac. J 


Table II 

Summary of 48 Cases of Purpura from the Records of the University Hospital 


Diagnosis 

Number 

of 

Cases 

Platelets 

Below 

60,000 

Jaundice 

) 

Died 

Splenec- 

tomy 

Splcnomeg. 

I hrombocytopenic purpura .... 
Acute yellow atrophy . . . 

26 

1 

11 

10 

9 

0 

1 

9 

4 

1 

3 

8 

Symptomatic purpura 

O O 

0 

0 

Arthritic purpura .... 

Z 

0 

3 

0 

0 

0 


0 

0 


Cases of Purpura at the University Hospital. A total of 48 cases of n„r,., n 
»se r 5 S 4™ f °™ d in ‘ he 7“^. of- A- University Hosplal Of thSTS 

lactoid purpura o{ the Schonlein-Henoch type^Se ’ ^ 

of Sll ° Wed any <“<*> evidence 

2.4 mg. per cent SSubta i„ fte sSm iTt,™" B , ergh » ith 

was palpated and complete recovery followed splaKctomv^ Th^r SpIeen 
postoperatively from 59,000 to 470,000 in three days No ^ t P "r r0Se 
damage was noted. Included in this „ ?, days * No evi dence of liver 

due to a deficiency of vitamin C, which were treated^efferP f pU . r P ura beIi eved 

- *— ■ ”**— -ssss’ssstaxas; 
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recovery. In none of these did the platelet count become lower than 180,000. 
Three cases in the hemorrhagic group came to splenectomy, following which 
there was a prompt rise of platelets and recovery. Hepatic function tests. were 
not done because there was no clinical evidence of liver damage. 

The one case of acute yellow atrophy is considered because of the purpura 
which developed terminally. In this patient there was widespread liver de- 
struction, evidenced by an icteric index of 257, a direct prompt van den Bergh 
reaction with 20.3 mg. per cent of bilirubin, and a blood amino acid of 16 mg. 
per cent. Urinary bile pigments were 4 plus. Unfortunately, blood platelets, 
bleeding and clotting times were not recorded. Necropsy revealed a widespread 
central necrosis with a few scattered petechial hemorrhages. 

One case in the symptomatic group is significant in that the purpura de- 
veloped during what was believed to be an acute catarrhal jaundice. Liver and 
spleen were not palpated, bile pigments were not present in the urine, but uro- 
bilin was 4 plus. The purpura consisted of a few pin point hemorrhages on the 
legs and buttocks and the platelet count was never lower than 384,000. Van 
den Bergh reaction was prompt direct, with 2.8 mg. per cent of bilirubin. 
Bleeding, clotting, and clot retraction times were all within normal limits. The 
patient recovered completely. 

The arthritic group contributes nothing from the point of view of platelet 
or liver deficiency. 

The problem of principal interest presented by this case is the association of 
disease of the liver and spleen with platelet deficiency. Did the liver damage 
per se cause a destruction of the platelets, was the spleen responsible, or can the 
cause be sought in dysfunction of the entire reticulo-endothelial system ? There 
was obvious liver damage present in the patient, evidenced by hepatomegaly, 
jaundice of a rather severe nature, and a marked discrepancy between the vari- 
ous liver function tests. Rosenberg 1 stated that in 10 cases of acute catarrhal 
jaundice there appeared to be no relationship between the degree of icterus in 
different patients and the amount of galactose excreted. He found that an ex- 
tensive and very diffuse process is essential for an abnormal galactose output. 
This is based on the actual observation of liver sections of a severe case of 
intrahepatic jaundice, which had been studied clinically. An excretion of over 
three grams of galactose in the urine is generally accepted as abnormal. 

The presence of large amounts of urobilin is further evidence of hepatic de- 
rangement since this pigment is normally converted into bilirubin by the liver 
and excreted as such in the intestinal tract. Normally the kidneys may excrete ' 
a small amount. In Rosenberg’s 10 cases urobilin was present in the urine, at 
one time or other. ‘ Darries 2 concluded that the presence of urobilin in the urine 
indicates intrahepatic jaundice, whereas its absence indicates an obstructive 
jaundice. This is in accord with present clinical conceptions. 

Regarding the formed blood elements and their relationship to liver damage, 
several things are in evidence. It is generally found that blood fibrinogen is in- 
creased in cases of jaundice. Burke 3 reported an increase in values of blood 
fibrinogen in four cases of catarrhal jaundice. In addition he reported an in- 
crease of fibrinogen in 79 per cent of 43 jaundiced cases. Of these cases 20 gave 
evidence of hemorrhagic tendencies demonstrated by purpura, epistaxis, etc. 
Platelet studies in these cases were not recorded. 
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Platelet deficiency has been attributed to liver disease. Weil * reviewed 20 
cases of liver disease, chosen arbitrarily. Eleven of these 20 cases showed plate- 
let counts below 150,000. This was in association with decreased retractility of 
the clot and prolongation of the bleeding time. He made no explanation for 
the deficiency. King 5 reported an appreciable decrease of platelets in 20 per 
cent of 100 cases of portal cirrhosis. In this particular series he found jaundice 
in 50 per cent of the cases, a rather high figure. 

Prothrombin, an essential element in the clotting process, was formerly be- 
lieved to be entirely derived from a breakdown of blood platelets (Barker 0 ). 
Recent studies by Quick 7 and others indicate that prothrombin deficiency is due 
to injury of the liver, in most cases. In the present case the finding of a rela- 
tively normal amount of prothrombin in the face of the marked platelet deficiency 
would not be in harmony with the former belief. Quick states that prothrombin 
deficiency is responsible for hemorrhage, yet the majority of jaundiced cases do 
not bleed. This he attributes to a wide margin of safety in the prothrombin 
content of the blood, in that 80 per cent of this factor may be depleted before 
the hemorrhagic tendency manifests itself. lie attributes the depletion to the 
absence of bile salts and acids in the intestinal tract causing a faulty absorption 
of vitamin K. Repeated studies by many observers, including Carr, 8 Quick, 7 
King, 5 Abrami, 0 reveal that blood fibrin, fibrinogen and calcium are usually 
normal in jaundice. 


In the present case we must assume that rather widespread liver injury was 
present. There was gross enlargement of the organ, deep jaundice, and ab- 
normal amounts of urobilin in the urine. Galactose was excreted in abnormal 
amounts, and the hippuric acid excretion was diminished. Bleeding and clot- 
ting times were decidedly prolonged above normal, but blood fibrinogen was 
normal. Clinically the case may be regarded as one of catarrhal jaundice, with 
anoiexia, abdominal discomfort, slight fever, bilirubinemia and bilirubinuria. 

It does not seem likely, however, that the liver injury per se was responsible 
for the thrombocytopenia. Abrami 0 stated that the liver is not the determining 
factor in the production of purpura. His view was based on the fact that in 
experimental lesions of the liver, prolonged bleeding time, thrombocytopenia and 
nonretractility .of the clot do not occur. Capillary fragility, he does admit, is 
seen m severe icterus as in the advanced stage of all cirrhoses. 

n this case, there, was also splenomegaly and some generalized lymphad- 
rt.Ttl ?'’ fkttmg chiefly the cervical glands. There is considerable evidence 
at the spleen plays an active part in the removal of platelets from the circula- 
tion. Splenectomy ,s the most effective form of therapy in essential thrombo- 
cytopemc purpura and is usually followed by a prompt rapid increase of platdets 

Xht n ~ ^ 

splenectomy, found a marked temporary rise and a slow fall to normal Inin 

in eight . 

reached in 15 days with a considerable decline 'in two^A tf* W&S 

normal count was reached after 100 days As thr n 1 f ? * Weeks ’ and a 

ing time and retractility time of the clot shorten ' J h T T* T*’ the bleed - 
more effective clot. The degree to which coagulation “at^isToTpTo" 
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portional to the increase in platelets above a normal level, but it is substantial 
and may even cause death as a result of mesenteric or portal thrombosis. 

The mechanism by which the spleen exerts this function is not known. 
Torrioli 10 isolated from the spleen and other organs a substance which injured 
the megakaryocytes of the bone marrow and indirectly caused a shortage of 
platelets. The organs varied in their content of this substance in the following 
order : thymus, spleen, lung, lymph nodes, liver, heart and skeletal muscle. This 
degree of activity is proportional to their content of reticulo-endothelial tissue. 

Brill 12 reported a case of chronic hemolytic icterus with a marked thrombo- 
cytopenia showing improvement after splenectomy. He believed the spleen was 
primarily at fault, but suggested that the disease involves the whole reticulo- 
endothelial system, bone marrow, liver and spleen. 

On the basis of the foregoing evidence we may assume a diffuse derange- 
ment of the reticuloendothelial tissue, including the spleen, liver and lymph 
glands. The process certainly was initiated by an apparently typical catarrhal 
jaundice. Treatment probably had little effect in bringing about the complete 
recovery. 

A search of the literature revealed very few reported cases showing thrombo- 
cytopenic purpura in association with catarrhal jaundice. One practically 
identical case was reported by Alt and Swank. 13 This patient also recovered. 

Loeper and de Seze 14 reported the occurrence of purpuric spots on the legs 
and body in cases of secondary cancer of the liver. The bleeding time and clot- 
ting time were prolonged and clot retraction was delayed. The)’- state that 
purpura may occur in any type of liver disease if liver function is seriously 
impaired. 

Stone and Bunim 10 reported a case of a 27 year old pregnant woman who 
developed a peculiar purpuric eruption on the face after delivery. Jaundice 
appeared seven weeks later, and terminated in acute yellow atrophy. The rela- 
tionship of the purpura to the jaundice seems questionable. 

Jones and Minot 1 " reported 26 cases of catarrhal jaundice, none of which 

showed purpura. 

A review of the cases of purpura at the University Hospital revealed one mrld 
case of purpura associated with catarrhal jaundice. The hemorrhagic tendency 
was slight and unassociated with platelet deficiency or liver damage. In the 
case of acute yellow atrophy which terminated fatally there were purpuric hemor- 
rhages noted at autopsy. 

Summary 

1. A case is reported of thrombocytopenic purpura associated with catarrhal 
jaundice and impaired liver function. 

2. It seems probable that the thrombocytopenia was not due directly to im- 
paired liver function but to an associated disturbance of the reticuloendothelial . 
tissue. 

3. A search of the literature revealed only one similar case. 
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A CASE REPORT OF CUTANEOUS LEPROSY WTTPr a rpt™ 
DISCUSSION OF THE CLASSIFICATION tSew 
AND EPIDEMIOLOGICAL PORTENT * 

By Felix R. Park, M.D., F.A.C.P., J. Roderick ICitchell, M D F A C P 
and Samuel G. Shepherd, M.D., F.A.C.P., Philadelphia, Pc„„’syl w „ ia " 

... ?■’ * J- ar 01,1 Russian Jew, was first admitted to the hospital H™ ?a lot? 

with a simple fracture of the neck of the left femur following fall At ,M. ? ’ 
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cially the left. The pharynx was injected 1 J f I 61 * 6 h ^ tro ^, espe- 
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rales were present at the lung bases The heart , b f dded ' Man y coarse moist 
or arrhythmias were present. The patient was ^ e “ Iarged and no murmurs 
consultant because of his chronic sinS Td ‘ /“J by th <T ear > ”ose and throat 
The rhinologic examination disclosed pus in thp mVirii le dentlst ^ or mouth hygiene, 
evidences of chronic pansinusitis for which conservative ° f ?“ left n0Stril > and 
A roentgenogram of the chest demonstrated a V- , tl ' eatment wa s recommended, 
and in the absence of any more definite Ventinnlnt ^f a br a- nCh ° VaSCular thick ening, 
was considered. A non-hemolytic streptococcus IVd S 6arly bronc Wectasis 
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Subsequently he was attended in the Medical and Surgical Out Patient Clinics 
irregularly and was referred early to the Ear, Nose and Throat Clinic since his nasal 
disease steadily progressed. The turbinates ulcerated and the nasal septum developed 
a lesion which eventually perforated. Two biopsies were taken from this lesion 
because of the suspicion of neoplasm, and the reports were as follows: July 1, 1938 
— subacute granulation tissue. December 30, 1938 — chronic hypertrophic rhinitis. 

The patient complained of pain in both arms and legs and, when the administration 
of salicylates was ineffectual, he was referred to the clinic for peripheral vascular dis- 
eases. There a provisional diagnosis of atypical Buerger’s disease was made, but 
various recognized treatments for this condition failed to produce any therapeutic 
results. At this time, mostly on account of the typical facies, but especially since 
this was coexistent with lesions, it was decided that leprosy was most probably the 
correct diagnosis. Therefore, the patient was hospitalized on the medical ward for 
study May 28, 1939. 

On this occasion examination revealed an elderly man obviously suffering pain on . 
motion of the extremities. The face had a "lion-like” appearance owing to the 
nodular thickening of the skin of the nose, forehead, cheeks, and lobes of the ears. 
The mucous membranes of the nose and throat were congested and the pharynx was 
granular. Fetor oris was marked and there were numerous small ulcers in the roof 
of the mouth which extended also to the nares, and a perforation of the anterior 
portion of the nasal septum was present. The skin over the entire body was dry 
and there was a peculiar brownish color of the hands and feet. Many red spots about 
Va cm. in diameter were seen over the bod}', as well as many scratch marks. A few 
coarse basal rales were found in the lungs, but the heart examination was normal. 
No masses or tender areas were felt within the abdomen, although there was a left 
indirect inguinal hernia. The hands and feet were quite tender to pressure, and the 
posterior tibial and dorsalis pedis arteries were not palpable on either side. The 
reflexes were hypoactive throughout. 

The diagnoses were pediculosis corporis, left indirect inguinal hernia, avitaminosis 
and chronic upper respiratory disease. Leprosy and peripheral vascular disease were 
tentatively diagnosed. Slides were made by scraping the lesions of the mouth. and 
nose with a dull scalpel, and these when stained with the acid-fast technic were found 
to be loaded with lepra bacilli. A biopsy was then made from a nodule in the skin 
of the face and this was reported by Dr. Philip Custer as follows: 

"Gross Description ; Specimen consists of small pieces of firm, white, blood-stained 
tissue. 

" Microscopic Description : The nodule is covered by epidermis and is formed by 
inflammatory tissue of chronic granulomatous nature, with fibroblastic proliferation 
being rather markedly in evidence. In some areas a foamy quality to certain of 
the macrophages is evident. The smears from the cut surface of the first specimen 
show many acid-fast organisms which conform morphologically to the bacilli of 
leprosy. Similar organisms are recovered after centrifugation of a sample of blood. 

" Pathologic Diagnosis: Leprosy. B. leprae recovered by deRivas method from 
blood.” 

As soon as the diagnosis was established the Public Health authorities were 
notified and it was discovered that this man’s wife died of leprosy ' eight years 
previously. He had temporarily moved to another city and had avoided surveillance 
by the local Department of Public Health. Since his return, and without reporting 
the fact to us, he had attended various clinics in many local institutions, both before 
and concurrently with his visits to our clinics. In his peregrinations about the city for 
six years or more a great many physicians examined him in the various dispensaries 
and in the period of hospitalization for an unrelated condition, and ail completely over- 
looked the diagnosis. 
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This sporadic case of leprosy has been of special interest inasmuch as failure 
to evaluate all the physical findings was responsible for delaying the diagnosis. 
During this time members of the community were exposed, for the patient 
mingled with others and even visited public baths regularly. 


Discussion 

The cardinal points for a diagnosis of leprosy are obtainable from standard 
textbooks of medicine, but the classification was revised at the Manila confer- 
ence of the Leonard Wood Memorial for the Eradication of Leprosy, January 
1931. The term “mixed type” was discontinued since the disease may be dis- 
seminated throughout the body and evidence of both the cutaneous and neural 
involvement is usually and probably always present. It was decided that the 
cases should be grouped upon the basis of the predominant lesions found, either 
neural or cutaneous. Provision was made for the “secondary neural cases,*' 
those in which the condition is resultant to irreversible damage to the nervous 
system but in which evidence of active disease processes can no longer be ob- 
tained by clinical methods. 

At this same conference the term “cured” was discouraged and “arrested” 
was substituted to designate those cases in which there has been no positive 
clinical microscopic evidence of disease for a period of two years or more. 

In the treatment of leprosy each case is managed individually and no single 
specific drug is employed. Particular attention is given to associated disorders 
that, may determine the course of the disease and its therapeutic response. 
Various physiotherapeutic and chemical measures are used depending on the 
indication. The complications require appropriate medical, surgical, or ortho- 
pedic treatment as indicated. Preparations of oils of the chauhnoogra group 
have been most widely used. More recently Douglas Collier reports that 
diphtheria toxoid (formol)- is now employed with encouraging results. It is 
possible that in time this may provide a method of treatment whereby the patient 
may remam at home, and it might be of great aid as a prophylaxis. 

are nowSte? 10 ? ° f n*- ^ ° f lepros y is es P ecia % timely since our soldiers 
the worid fnd n I * SeaSe - 1S m ° re pr ? valent than in any other part of 
nf thp tv ’ ,° ^°. ubt exposure will result with symptoms developing in some 

tendency is tenable and therefore whet-1 • im P ression that there is a familial 
from members of their families should^ Segn2ga ^° n those who are victims 
whether racial r^Zce e^sts amont Cl We als ° be able see 
colored race is more resistant to the infection tl ™ exposi f. es and whether the 
has been difficult to deS the ^ race ‘ it 

was not known in many instances. Howeve/if'ffiis^disea^ 6 ° f 6Xposure 
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exposure to the disease or single exposures to the more infectious skin types are 
responsible for the transmission. 
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ACINAR CELL CARCINOMA OF PANCREAS: REPORT OF CASE 
IN WHICH FUNCTION OF CARCINOMATOUS CELLS 

WAS SUSPECTED * 

By Mandred W. Comfort, M.D., F.A.C.P., Hugh R. Butt, M.D., F.A.C.P., 
Archie H. Baggenstoss, M.D., Arnold E. Osterberg, M.D., and 
James T. Priestley, M.D., Rochester, Minnesota 

We are reporting a case of acinar cell carcinoma of the pancreas in which 
values for enzymatic activity in the serum were many times greater than those 
usually encountered in cases of carcinoma of the pancreas. These values were 
so high that we entertained the possibility that functioning of the acinar cell 
carcinoma contributed to their height. 

Case Report 

A man, aged 49 years, a Polish printer, was admitted to the Mayo Clinic Sep- 
tember 9, 1940. During the preceding 10 years he had had an ulcerous type of dys- 
pepsia which had been periodic, occurring in attacks of one to two weeks in length, 
once or twice yearly. Three months before his admission, an apparently typical at- 
tack of ulcerous dyspepsia had begun and had become by ‘far the worst he had ever 
experienced; for the first time the pain had extended to his back and awakened him 
at night. The pain, which was relieved by food or soda, was still a major complaint at 
the time of his registration at the clinic. Two months before admission diarrhea had 
begun; the stools numbered two to four daily, were bulky, malodorous and light in 
color and floated on the water. Five weeks before admission, pain in both lower 
quadrants of the abdomen had begun. Three weeks before admission, the patient had 
noted swelling of the abdomen. At that time some anorexia developed but hardly 
enough to account for the loss of 40 pounds (18.1 kg.) which had taken place in the 
last three months. 

On admission the patient did not appear to be acutely ill, but there was evidence 
of much loss of weight. Icterus was not present. Collateral venous circulation in 
the abdominal wall was not developed visibly. Palpation did not reveal the liver or 
the spleen or distention of the gall-bladder. There was slight ascites, but edema, 
peripheral or dependent, was not present. 

* Received for publication February 5, 1942. 
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The value for hemoglobin was 13.1 gm. per 100 c.c., the erythrocytes numbered 
4,600,000 and the leukocytes 10,500 per cubic millimeter of blood. The percentages 
of the various kinds of leukocytes were as follows: lymphocytes 18.5, monocytes 5, 
neutrophiles 74.5, eosinophiles 1 and basophiles 1. Morphologic study of the ery- 
throcytes disclosed that they were slightly enlarged but that marked macrocytosis was 
not present. Routine urinalysis revealed albumin, graded 2; the results otherwise 
were negative. The results of routine flocculation tests for syphilis were negative 
as were roentgenograms of the thorax, the colon and the terminal portion of the 
ileum. One hour after the ingestion of eight arrowroot cookies and two glasses of 
water, 65 c.c. of gastric contents were recovered by tube; analysis of the contents 
disclosed that total acidity was 82, and free hydrochloric acid 76 (Topfer’s method). 
Roentgenographic examination of the stomach revealed a duodenal ulcer. The con- 
centration of urea in the blood was 14 mg. per 100 c.c.; that of cholesterol in the 
plasma 181 mg. per 100 c.c., and that of bilirubin in the serum 1.1 mg. per 100 c.c.; 
the van den Bergh reaction was. direct. The Quick prothrombin time was 25 seconds! 
The bromsulfalein test of hepatic function disclosed a dye retention of grade 3. The 
glucose tolerance test revealed a flat type of curve. Quantitative analysis of a 
single stool , showed that 59.3 per cent (dry weight) was fat. Proctoscopic ex- 
amination disclosed only internal and external hemorrhoids. The values for lipase 
and amylase in the serum were extremely high; they were respectively, 9.7 c.c. of 

tW finJ; n ° mia ! solution of so dium hydroxide for each cubic centimeter of serum 
and 4,000 units for each 1 c.c. of serum (method of Somogyi *) (figure 1). 
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for lipoids in the plasma were low: cholesterol 151, cholesterol esters 111, lecithin 
192, fatty acids 291 and total lipoids 442 mg. per 100 c.c. The values for lipase in the 
serum varied during the period from September 17 to September 25, inclusive, from 
8.7 to 9.4 c.c. of twentieth-normal solution of sodium hydroxide for each cubic centi- 
meter of serum and for amylase in serum from 3,200 to 8,000 units for each cubic 
centimeter of serum (figure 1). It became clear that the pain was not now of the 
ulcerous type and that the duodenal ulcer was not responsible for the patient's illness. 
The progressive character of the illness, the marked loss of weight, the steatorrhea 
and the sustained high levels of enzymatic activity heretofore observed only in 
neoplastic disease of the pancreas led 2 to diagnosis of carcinoma of the pancreas, 
and because of the exceedingly high level of enzymatic activity in the serum, the 
presence of a functioning acinar cell carcinoma was suspected. 

An exploratory operation was performed September 26, 1940 through a midline 
incision. When the peritoneal cavity was opened, brownish ascitic fluid was disclosed, 
a large amount of which was aspirated and preserved for study. There were a num- 
ber of metastatic nodules in the liver; a portion of one of these nodules was removed 
for microscopic examination, which revealed adenocarcinoma of grade 2. The pan- 
creas had a rounded edge and was markedly indurated and thickened. This change 
was present throughout the gland, and seemed to be most marked in the head of the 
pancreas. All of the peritoneal tissues appeared to be congested as though they 
had been subjected to the action of some irritant. Small individual blood vessels 
were apparent over the entire peritoneum. It appeared likely that the primary lesion 
was in the pancreas, but inasmuch as metastasis had occurred already, extensive 
exploration did not seem justifiable, and the wound accordingly was closed. 

A culture of the ascitic fluid did not reveal organisms. Values for lipase and 
amylase in the ascitic fluid were respectively 127 c.c. of twentieth-normal solution of 
sodium hydroxide per cubic centimeter and between 50,000 and 75,000 units of amylase 
per cubic centimeter. 

The patient’s convalescence was uneventful. His pain persisted. The diarrhea 
was controlled fairly well with a low intake of fat. The ascites reformed partially. 
The values for lipase and amylase in the serum remained extremely high, reaching 
levels not observed by us previously in either benign or malignant neoplastic disease 
of the pancreas. The values for activity of lipase and amylase were respectively 15.8 
c.c. of twentieth-normal solution of sodium hydroxide per cubic centimeter of serum 
and 25,600 units per cubic centimeter of serum. A dextrose tolerance curve was again 
of the flat type. The patient was dismissed October 24, 1940. 

Through the cooperation of the patient’s family physician, we were informed of 
the development of jaundice, and of the painful and progressively downward course. 
The patient died February 27, 1941. With the cooperation of the patient’s physician, 
the opportunity was given to examine the liver, pancreas, duodenum and stomach five 
days after death. In this interval, the tissues were preserved in dry ice. 

Pathologic Examination of Specimen Obtained at Necropsy. A large, firm, 
nodular mass which was approximately 5 cm. in diameter was found in the head of 
the pancreas. On the cut surface the tumor was grayish white with numerous yel- 
lowish areas scattered over it (figure 2), it was very hard, and had a granular ap- 
pearance. The mass had compressed and partially obstructed the common bile duct 
and the duct of Wirsung. Both of these ducts were greatly’ dilated proximal to the 
lesion. 

On the. anterior aspect of the body of the pancreas was a cyst-like structure which 
was approximately 4 cm.- in length and 2.5 cm. in depth and in width (figure 2). It 
was densely adherent to the posterior wall of the stomach. Its contents consisted of 
greenish yellow fluid and crystals of ice. The wall was formed of fibrous tissue lined 
by yellowish gray, necrotic tissue. The splenic artery traversed the cavity and a por- 
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tion of the thrombosed splenic vein formed part of the wall. The wall of the splenic 
vein in this region appeared to he necrotic. No connection could be found between 
the dilated and tortuous duct of Wirsung and the cyst-like cavity. In the region of 
this structure there were several yellowish, softened areas. 

The tail of the pancreas was somewhat fibrotic but was otherwise normal. The 
regional lymph nodes were enlarged and firm and on the cut surface appeared grayish 
white, homogeneous and granular. 

The liver weighed 4,350 gm., and the normal contour was distorted by grayish 
nodular masses of varying sizes. The largest mass was present in the right lobe 
and measured 20 by 15 by 12 cm. The cut surfaces of these masses were grayish white 
and granular and had the appearance of metastatic carcinoma. The intervening 
hepatic parenchyma was deep green. 



Fig. 2. Carcinoma of head of pancreas with probe in common bile duct. Note pseudocyst 
in body -of pancreas with splenic artery transversing it. 


The extrahepatic and intrahepatic bile ducts and the gall-bladder were dilated. 
The gall-bladder contained about 100 c.c. of bile and the wall appeared normal. 

The stomach appeared normal but on the posterior wall of the duodenum there 
was a shallow chronic duodenal ulcer which measured 0.8 cm. in diameter. 

Histologic Examination. Sections taken from the mass in the head of the pan- 
creas revealed a cellular adenocarcinoma which was graded 2 (on the basis of 1 to 
, in winch 1 is the least and 4 the most malignant). There was definite formation of 
acini by the neoplastic cells and the appearance was consistent with that of a carcinoma 
arising from the acinar tissue of the pancreas (figure 3a). The cells forming the 
acini were roughly pyramidal in shape. The cytoplasm of these cells was acidophilic 
except for a narrow zone m the basilar portion which was faintly basophilic with 
lematoxylm and eosm stains. The cytoplasm was vacuolated but zymogen granules 
™ n v T be ldent ’ f } ed - Although the nuclei were hyperchromatic, mitotic figures were 
a e. Mucin could not be demonstrated by appropriate stains. In many Regions of 
the carcinoma there was no evidence of tendency to form acini; the cells vere nresen 
m solid mas ses separated by wide bands of fibrous connective tissue. The neopSc 
cells in these regions generally were elongated in appearance Tr, neoplastic 

was definite evidence of postmortem autolysis. The carcinoma had invadldThe nor- 
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mal parenchyma and resulted in destruction of the adjoining acinar tissue and the 
islands of Langerhans. In sections taken from the duct of Wirsung in the head of 
the pancreas, the neoplasm was found to have invaded the wall and almost com- 
pletely obstructed the lumen. 

The wall of the cyst-like structure was found to consist of fibrous, hyalinized, 
connective tissue without any evidence of an epithelial lining (figure 3b). On the 
inner surface of the wall there were patches of fibrin and necrotic debris. Included 
in the fibrous tissue wall there were macrophages containing lipoids and numerous 
collections of lymphocytes, many of which were perivascular. Deposits of hemo- 
siderin and hematoidin also were present. Deep in the wall neoplastic cells were 
found in the perineural lymphatic structures. The surrounding parenchvma showed 
evidence of degeneration together with an interlobular fibrosis. 

_ In addition to the large pseudocyst there were several smaller cvst-like structures 
which contained granular debris, fibrin and hematogenous pigments surrounded by a 
wall of fibrous connective tissue. 

In the tail of the pancreas there was atrophy of the parenchyma with interlobular 
and intralobular fibrosis. Carcinoma could not be found in this portion of the 
pancreas and the ducts were dilated moderately. 

In sections of the tumors in the liver, a cellular adenocarcinoma was discovered 
which appeared identical with the pancreatic carcinoma. The surrounding hepatic 
cells appeared compressed and atrophied and the sinusoids were dilated 

The following anatomic diagnoses were made: (1) Carcinoma of the head of the 
pancreas (acinar type), (2) metastasis to the liver and lymph nodes, (3) obstruction 
of the common bile duct with jaundice (clinically), (4) obstruction and dilatation of 
the duct of Wirsung with atrophy of the tail of the pancreas, (5) pseudocyst of the 
pancreas (residual of acute pancreatic necrosis) and (6) ascites 

Chemical Examination of Material Obtained at Necropsy. The activity of amvHse 
was determined by the method of Somogyi and that of lipase by the ™S2d of oSj 
and Crandall as modified by Comfort and Osterberg 3 

.teAvpwT dem ° nslra ! ed in cithe r hepatic tissue or metastatic carcinoma of 
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Several explanations may be advanced for the high values for enzymatic 
activity in tins case. First, the high values were due to obstruction of the 
pancreatic ducts by the carcinoma. Experimentally, in dogs, ligation of the 
pancreatic ducts is followed by a rise in values for enzymatic activity in the 
serum. The obstruction increases the intraductal pressure, ruptures the small 
1 adicles of the pancreatic ducts, permits pancreatic juice to enter the lymphatics 
and ultimately the blood stream. The values return to normal in from 10 to 
14 days, presumably because the obstructive pancreatitis subsides and secretion 
is suppressed. In man, elevated values for lipolytic activity of the serum have 
been found in 40.5 per cent and for amylolytic activity of serum in 8 to 22 per 
cent of cases of carcinoma of the pancreas. We ma) r assume that obstruction 
of the pancreatic ducts by carcinoma of the pancreas produces the elevated values 
for enzymatic activity in the serum in a manner similar to that in experimental 
ligation of the ducts and that elevated values are not present in all cases because 
the carcinoma does not obstruct the ducts in all cases and because obstruction of 
the duct finally destroys the acinar structures which are the source of enzymatic 
activity, permitting the values to return to normal. Second, in this case, pan- 
creatitis was responsible for the high values for activity of enzymes in the serum. 
Pancreatitis had undoubtedly been present at some time during the course of the 
disease. The inflammatory pseudocysts, we believe, were the residue of pau- 
creatic necrosis. The pancreatitis was the result of obstruction and might have 
been responsible at one time for the elevation in the values for enzymatic activity 
in the serum along with the obstruction of the ducts. Third, absorption through 
the walls of the inflammatory cysts and of the blood vessels traversing the cavity 
of the cyst contributed to the high values for enzymatic activity in the serum. 
Although this factor must be considered, it may be pointed out that the cysts are. 
not known to have been present at the time the high enzymatic activity was found 
in the serum and the ascitic fluid. At least, such cysts were not found at the 
time of surgical exploration. 

The values for enzymatic activity in the serum in this case were higher than 
those previously seen in other cases of carcinoma of the pancreas. In Comfort 
and Osterberg’s series of cases of carcinoma of the pancreas, an occasional value 
of 6 or 7 c.c. of twentieth-normal sodium hydroxide per 1 c.c. of serum for 
lipolytic activity has been observed, but usually the values have been in the 
range of 2 to 4 c.c. of twentieth-normal sodium hydroxide per cubic centimeter 
of serum, while the values for amylase as a rule have been less than 1,000 units. 
Values for lipolytic activity of 9 to 10 c.c. of twentieth-normal sodium hydroxide 
per 1 c.c. of serum and for amylase of 4,000 to 8,000 units per cubic centimeter 
of serum were obtained consistently in this case ; the values were so much higher 
than those previously encountered that we wondered whether obstruction of the 
duct by carcinoma and secondary pancreatitis constituted adequate explanation 
for the high values for enzymatic activity in the serum and whether some other 
factor was contributing to the high values. Later, when values for lipolytic 
activity reached 15.8 c.c. of twentieth-normal sodium hydroxide per 1 c.c. of 
serum and for amylase 25,800 units per cubic centimeter of serum, we were 
ready to believe that some other factor was contributing to the exceedingly high 
values. It occurred to us that a functioning acinar cell carcinoma of the pan- 
creas might be the additional factor. Demonstration that high values persisted 
throughout life would have furnished strong evidence that the carcinoma of the 
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pancreas was functioning, because values elevated by obstruction of the pan- 
creatic duct should have returned to normal as atrophy of the acinar structures 
of the pancreas progressed and probably would have returned to normal long 
before the patient’s death. Unfortunately, we could not carry out such de- 
terminations. 

Although examination of the material obtained at necropsy showed that the 
carcinoma was of the acinar cell type, chemical examination of the metastatic 
nodules in the liver for amylolytic and lipolytic content did not furnish the evi- 
dence that we sought, to show that the carcinoma was functioning ; namely, that 
. metastatic carcinoma contained enzymes in quantities greater than the paren- 
chyma of the liver in which the nodules were embedded. 


We do not believe that functioning of the acinar cell carcinoma should be 
discarded as an accessory cause, of the high values in this case because of the 
absence of chemical proof. It is possible that the content of enzymes in the 
tissues examined was altered profoundly during the five days which elapsed 
between the death of the patient and examination of the tissues. It 'is not un- 
likely that acinar cell carcinomata of the pancreas do function and produce high 
values for enzymatic activity in the serum. In support of this probability it may 
be pointed out that many neoplasms carry on some of the functions of their 
parent cells. Especially is this true of certain tumors arising from the endocrine 
glands such as the suprarenal glands, the ovaries and the pituitary body as 
well as carcinoma of the islands of Langerhans. Carcinoma arising from 
glandular organs is also known to function, as evidenced, for example, by the 
mucin and pseudomucin produced in numerous adenocarcinomata, the produc- 
don of bile by hepatomata and of colloid by carcinomata of the thyroid gland 
Ewing stated that chemical studies support the belief that some cancerous 
tissues are capable of carrying on cellular function, as shown by the high content 
and qualities of lipoids in hypernephroma and the considerable content of iodine 
in thyroid carcinoma. He demonstrated that as a rule functional activities 
™ S !j Wlt 1 increasing anaplasia and that original overactivity then is suc- 
ceeded by complete failure, as in the pigment-free metastatic lesions of melanoma 
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bility that the high values were due to functioning of th^aS 'cell ^ - P ° Ssi ‘ 
was examined and, although the A^t* 1 ™, , ° . cne acmar cell carcmoma 

conclusion that th4 ^ ™ 
one that deserves consideration in future ’ J pos ? lblht y ls an attractive 
with high values for amylolytic and linolvfir a <-• ca 5 cmoma of the pancreas 
has been reported call aS „“ t ^ Serura - The case 

of the pancreas may function and may be^esnonsh.l^f* “t'-T cel1 carcl nomata 
matic activity in the serum. 7 P ble for hl S h values for enzy- 



816 COMFORT, BUTT, BAGGENSTOSS, OSTERBERG, AND PRIESTLEY 

BIBLIOGRAPHY 

1. Somogyi, Michael: Micromcthods for the estimation of diastase, Jr. Biol. Chem., 1938, 

exxv, 399. 

2. Comfort, M. W., and Osteriieug, A. E. : The value of determination of the concentration 

of scrum amylase and scrum lipase in the diagnosis of disease of the pancreas, Proc. 
Staff Meet. Mayo Clin., 1910, xv, 427. 

3. Comfort, M. W., and Ostkuberg, A. E. : Scrum amylase and serum lipase in the diagnosis 

of disease of the pancreas, Med. Clin. N. Am., 1940, xxiv, 1137. 

4. Ewing, James: Neoplastic diseases, Fourth edition, 1940, W. B. Saunders Company, 

Philadelphia, p. 38. 



EDITORIAL 


FAILURE OF THE VENOPRESSOR MECHANISM AS A FACTOR IN THE 

DEVELOPMENT OF SHOCK 

The importance of the role of the venopressor mechanism in maintain- 
ing the circulation has become generally known in large part through the 
work of Henderson and his associates. Henderson 1 has recently sum- 
marized his conceptions of this mechanism and the significance of its failure 
in the production of shock. 

Maintenance of a normal circulation (i.e., a normal minute-volume out- 
put by the heart) depends not merely upon an effectively functioning myo- 
cardium but also upon the delivery through the veins to the right side of the 
heart of a quantity of blood sufficient to fill the cavities. There had long 
been difficulty in explaining satisfactorily the mechanical factors which bring 
about the return flow of an adequate volume of blood through the veins. 
The valves in the veins serve an important function in determining the 
direction of flow and preventing any reflux back into the tissues. Mani- 
festly they do not contribute any positive force to the circulation. There 
is also a small positive pressure in the venous end of the capillaries and 
venules which, in conjunction with an intrathoracic pressure which is slightly 
below the atmospheric pressure, propels blood toward the heart. This vis- 
a-tergo, however, is relatively slight and seemed scarcely an adequate ex- 
planation, particularly in conditions in which the blood flow is accelerated. 

Henderson has shown that an important contributing force is provided 
by the contractions of the skeletal muscles. As has been pointed out by 
rogh, there is an abundant anastomosing network of arterioles, capillaries 

antJmnilfl ‘f w ;f rs f d bet " e ' n the musc| e fibers. The veins are abund- 
tly provided with valves which permit blood to flow only toward the heart 

ta d“onlr e ac? ed T durin * P” ods ° f ™-ular XXZ, 
^ ontraction of the muscle fibers, the increase in p-irth nf 

fibers, associated with their shortening, exert pressure on t vascular net 

work and vigorously propels blood onward into the veto This action k 
compared to that of a nerinheral nr “K™ * » , ! , 11S actl0n J s 

plements the relatively feeble vis-a-ter^n ° P . U ™ P ’ . whlcl hp( owerfulI y sup- 
and the arterial pressure This ™ i fe • PP ky the cardiac contractions 
in securing " y mUSt a vital part 

muscular activity when the rate of bloocTfirT^ peri ° ds of intens e 

times the resting rate ' ° W may be mcreased even to five 

Even in periods of muscular rest, however Henderson KpU a- 
force is operating and is eauallv imnnrhrt • ’ son belleves this same 

tion. During hLth tlT » ®rmal circula- 
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tinuously in a state of partial contraction or “tonus.” This tonus is main- 
tained by stimuli coming through the motor nerves from the motor nuclei of 
the spinal cord and bulb. During rest only a few of the muscle bundles are 
contracting at a given moment, but the successive contraction and relaxation 
of the muscle bundles exert a similar booster action that differs only quan- 
titatively from that accompanying voluntary contraction. 

As one proof of these contractions Henderson has cited the presence of 
action currents in electromyograms of resting muscles, and the increase in 
amplitude of these currents when measures are taken to increase the muscle 
tonus. 

Henderson has devised a simple clinical procedure for determining the 
effectiveness of the venoprcssor mechanism and the adequacy of the venous 
blood return. The subject is placed, head down, on a table tilted at an 
angle of 45°. The arm is held vertically, and the height of the column of 
blood in the distended veins is measured. In patients with grave illness he 
was able to demonstrate a progressive lowering of this blood column as 
death approached. He thinks this is a more valuable indication of the need 
of plasma injections in shock than arterial blood pressure or estimations of 
venous pressure in the recumbent position. 

The degree of muscle tonus and its accompanying “booster” action de- 
pends upon the “tone” of the spinal motor centers. This, in turn, is affected 
by a multitude of factors, mental, physical and chemical. It is much affected 
by respiration and by the concentration of carbon dioxide in the blood. 
Inhalation of carbon dioxide increases the tonus: Hyperventilation and 
pumping out of carbon dioxide (acapnea), on the other hand, lower tonus, 
reduce the effect of the booster pumps, and slow the return flow of blood 
to the heart, with resulting circulatory failure if it is too long continued. 

Any serious impairment of the general health may reduce the tone, which 
Henderson speaks of as an "index of vitality.” It is much reduced in the 
physical depression which accompanies serious acute or chronic illness, in- 
creasingly so as death is approached. Henderson believes that the “periph- 
eral circulatory failure” which is the immediate cause of death in such 
conditions is not dependent upon loss of vasomotor tone, but upon inadequate, 
return flow of blood to the heart which results from failure of this veno- 
pressor mechanism. 

The pain and shock following physical injury or operation also dimin- 
ish the “normal tonic function” of the motor centers. Henderson believes 
that the circulatory failure which accompanies shock may also be explained 
by a failure of the venopressor mechanism rather than by relaxation of the 
peripheral vessels following exhaustion of the vasomotor center. “When 
the tonic influence of the motor centers fails, the skeletal musculature be- 
comes flaccid. Because of this flaccidity, the intramuscular pressure falls; 
the capillary pumps cease to operate; and the venous return to the heart 
diminishes until it becomes insufficient to allow the heart to maintain the 
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arterial blood stream and pressure. So the first, or circulatory stage of 
shock develops.” 

As the rate of blood flow falls, the oxygen requirement of the tissues is 
not met, and tissue asphyxia results. Seepage of the plasma from the 
capillaries then sets in, with progressive decrease in blood volume, further 
slowing of the circulation, and finally an abrupt fall in arterial blood pressure. 

In animals intravenous administration of large amounts of fluid at this 
stage will restore the blood pressure and pulse amplitude, indicating that the 
circulatory collapse was not due to failure of the heart or vasomotor system. 
Saline solution will restore the circulation temporarily, but plasma is far 
more efficient. 


Henderson believes that leakage of plasma from the vessels is due more 
to tissue asphyxia than to loss of plasma protein. This is based on plasma- 
pheresis experiments, in which severe protein depletion was produced with- 
out any loss of fluid from the vessels provided the red cells were replaced 
and anoxemia avoided. He thinks the late manifestations of posthemor- 
i agic s lock are also a result of tissue asphyxia, and strongly advocates 
transitions of whole blood rather than merely plasma in such cases. This 
is a so in accordance with the recommendations of the British War Office. 

enderson points out that this conception of shock eliminates the old 
puzzling question, "when the circulation fails without a hemorrhage, where 
ias the blood gone?” It is not necessary to assume that the blood is pooled 
] I s P ianchmc ^ssels or in any other unusual location. "It simply slows 
and then stops circulating.” It is to be found "essentially where it was 
wien flowing ... and the asphyxial tissues absorb the plasma.” 

vennnrp e “ phasizes the r61e of carbon dioxide in controlling this 
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REVIEW 

Practical Survey of Chemistry and Metabolism of the Skin. By Morris Markowitz, 

M.D. 196 pages; 13.5 X 20.5 cm. The Blakiston Company, Philadelphia. 1942. 

Price, $3.50. 

To the reviewer’s knowledge, this monograph is the only essay of its kind in pub- 
lication and covers the subject of chemistry and metabolism of the skin succinctly and 
quite fully within the limits of the space available. 

The author should not permit himself the liberty of dealing in probabilities as, 
for instance, on page 23, where he states "The probability is that it (hyperglycemia) 
is a hepato-pancreatic disturbance or a metabolic disorder.” He also states on page 
21, “Predisposition to certain dermatoses may also be caused by carbohydrate intake 
by producing an excessive secretion of fat in the skin and carbohydrate excretion in 
the sweat.” To make such a statement is begging the question. There are several 
more similar statements as on page 47, “Vitamin C is probably a catalyzing enzyme.” 
And on page 71, "moist compresses and fomentations may produce spread of infec- 
tion.” 

Aside from this and several other similar statements, the book is worth careful 
reading. I would hesitate, however, to accept this statement: “Dermatologically 
it (panthothenic acid) is of interest as an anti-gray hair factor and antidermatitic.” 

H. M. R. 


BOOKS RECEIVED 

Books received during September are acknowledge in the following section. As 

far as practicable, those of special interest will be selected for review later, but it is 

not possible to discuss all of them. 

The Ear, Nose and Throat in the Services. By R. Scott Stevenson, M.D., F.R.C.S., 
Ed.; Major R. A. M. C. 116 pages; 17X11 cm. 1943. Oxford University 
Press, New York. Price, $1.50. 

Microscopic Technique in Biology and Medicine. By E. V. Cowdky, Professor of 
Anatomy, Washington University. 206 pages; 23.5X16 cm. 1943. The Wil- 
liams and Wilkins Company, Baltimore. Price, $4.00. 

Newousness, Indigestion . and Pain. By Walter C. Alvarez, M.D. 488 pages; 
24.5 X 16.5 cm. 1943. Paul B. Hoeber, Inc., New York. Price, $5.00. 

War Endocrinology. By James H. Hutton, M.D. 363 pages; 23.5 X 16 cm. 1943. 
The Wayside Press, Chicago. 

Synopsis of Tropical Medicine. By Sir Philip Manson-Bahr, C.M.G., D.S.O., 
M.D., F.R.C.P. 224 pages; 19X12.5 cm. 1943. Williams and Wilkins Com- 
pany, Baltimore. Price, $2.50. 

Primeras Reuniones Extraordinarias de la Asociacion de Medicos del Hospital 
Durand. Two volumes. 1428 pages ; 23.5 X 16.5 cm. 1942. Caporaletti Hnos., 
Buenos Aires. 

La Prueba Intradermica de Giroud en la infeccion tifoexantematica. ■ Nuestra Ex- 
periencia Personal. Tecnicas y Posibilidades de su Aphcacion. By G. Clavero 
and F. Perez Gallardo. 65 pages; 24X17 cm. 1942. (Publicaciones de la 
Revista de Sanidad e Higiene Publica.) Imprenta de J. Cosano. Madrid. 

Investigacion del virus tifoexantematico en las ratas de Espaha. By G. Clavero and 
F. Perez Gallardo. 25 pages ; 24 X 17 cm. 1943. (Publicaciones de la Re- 
vista de Sanidad e Higiene Publica.) Imprenta de J. Cosano. Madrid. 

Tifus Exantematico. Etiologia, Cltnica, Profilaxis. By G. Clavero and F. Perez 
Gallardo. 166 pages; 25X17.5 cm. 1941. Graficas Afrodisio Aguado, S.A., 
Madrid. 
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COLLEGE NEWS NOTES 

Additional A. C. P. Members in the Armed Forces 

Already published in preceding issues of this journal were the names of 1,482 
Fellows and Associates of the College on active military duty. Herewith are reported 
the names of 7 additional members, bringing the grand total to 1,489. 

James E. Bovaird Warren M. Gilbert 

James H. Danglade Lester D. Watson 

Herbert K. Ensworth John C. White 

Bertrand O. Woods 


New Life Members of the College 

Hie following bellows of the American College of Physicians have subscribed 
to Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of the College : 

Dr. H. Sheridan Baketel, Jersey City, N. J. 

Dr. Constantine P. Faller, Harrisburg, Pa. 

Dr. Harold G. Trimble, Oakland, Calif. 


Gifts to the College Library 

The following gifts to the College Library of Publications by Members are grate- 
fully acknowledged : 

Dr. Truman G. Schnabel, F.A.C.P., Philadelphia, Pa.-— “The Scope of 1942” Uni- 
versity of Pennsylvania School of Medicine Yearbook. 


reprints 

John E Garcia (Associate), Lieutenant, (MRC), U. S. Army— 1 reprint; 
Bernard A. Goldman (Associate), Lieutenant, (MRC), U. S. Army— 1 reprint; 

Dr Arthur J. Logie, F.A.C.P., Miami, Fla .— 1 reprint; 

R Bruce Logue (Associate), Major, (MRC), U. S. Army-1 reprint; 

Dr ' FrP^ r - d l/w IC A?°i Skey i Associate )’ Johnstown, Pa.— 1 reprint; 

Dr. Frederick W. Mulsow, F.A.C.P., Cedar Rapids, Iowa-1 reprint. 


Third Annual Schering Award Competition 
The third nation-wide competition for the Schering Award is now ooen Three 

J? ™ * -ergradSe tnSiS 

Cancer” As in previl' ® ££? * 'T,h°e\T '«<>■« and 

outstanding American investigators in the fi.is £ Scl \ erm & Award will include 
chemistry. 6 investigators in the fields of endocrinology, medicine and 

for the ,he SC T in ? ™ »41, 

ments among undergraduate medical students ™ CUrrent endocrinological develop- 
administered by the AssociSion ol i intfmes lnd M edicT^, d“°? “ T ns °.T 
is limited to undcrgradnate medical students in the United B“*>“pation 

noted that all manuscripts must be submitted no Ip ter +1 ^ ? teS and Canada - It is 
mnmeations should be addressed to “The Interne,” 7 EasMalTs^!' fc ‘yoaT^ 
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COLLEGE NEWS NOTES 


The fifth painting in the famed "Pioneers of American Medicine” series spon- 
sored by John Wyeth & Brother, and entitled “The Father of American Pharmacy,” 
was unveiled at ceremonies November 5 during National Pharmacy Week in Phila- 
delphia. The painting depicts William Procter (1817-1872) studying a formula for 
the standardization of drugs while at work with an assistant in his laboratory. The 
principal speaker was Dr. Ivor Griffith, Ph.M., Sc.D., F.R.S.A., President of the 
American Pharmaceutical Association and of the Philadelphia College of Pharmacy 
and Science. 


Dr. Charles F. McKhann, F.A.C.P., Professor of Pediatrics and Communicable 
Diseases at the University of Michigan Medical School, has resigned to accept a 
position as Assistant to the President of Parke, Davis and Company of Detroit. Dr. 
McKhann will devote his time entirely to the scientific activities of the company. He 
assumed his duties October 15. 

Since 1930, he has conducted and directed research on communicable diseases, 
immunology, renal diseases, nutritional diseases, and on certain phases of toxicology. 
He developed and introduced immune globulin and has contributed to the development 
of several other products. 


The Medical Society of the State of Pennsylvania conducted its 93rd Annual 
Session in Philadelphia, October 5-7, under the Presidency of Dr. Augustus S. Kech, 
F.A.C.P., of Altoona. Among the guest speakers was Dr. Wallace M. Yater, 
F.A.C.P., Washington, D.C., whose subject was "Selection and Interpretation of 
Laboratory Procedures.” 


The Kansas City Annual Fall Clinical Conference was held in Kansas City, 
October 4-6, 1943, under the Presidency of Dr. James E. Stowers. Many distin- 
guished authorities from various parts of the country appeared on the program, 
including Dr. Paul D. White, F.A.C.P., Boston, Dr. E. IT. Rynearson, F.A.C.P., 
Rochester, Minn., Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich., and Dr. 
Harrison F. Flippin, F.A.C.P., Philadelphia. _ < 

One evening was given over to a panel discussion of Navigating the Medical 
Future,” which included discussions of the Wagner-Murray Senate Bill No. 1161, 
which would impose compulsory health insurance ; improvements in the standards of 
medical education and the influences that may jeopardize these standards in the 
regimentation of medical students ; the group hospitalization plan of voluntary pre- 
payment for medical services that is in operation in the Jackson and Wyandotte 
County Medical Societies; methods now used in many Kansas counties for payment 
of medical services for indigent and low income groups ; the American philosophy of 
private enterprise as the best means of promoting a prosperous peace and maintaining 
the integrity of American life and happiness; and the program for medical care 
favored by the American Federation of Labor.. 


Dr. Nathan S. Davis, F.A.C.P., Chicago, Assistant Professor of Medicine at 
Northwestern University Medical School, was the recipient of the Distinguished 
Service Award of the Mississippi Valley Medical Society for 1943. The award, 
consisting of a gold medal and certificate, was presented to Dr. Davis by the Society s 
President, *Dr. Edward M. Myers, at Quincy, 111., September 30, during the 9th 
Annual Meeting of that Society. The citation reads, “A high type of physician, an 
able clinician, a very accurate investigator and last but not least, a writer of syndicated 
medical advice for the public. While he descends from an illustrious family in 
medicine, he has carved his own niche in the profession." 
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Dr. M. Fernan-Nunez, F.A.C.P., Professor of Pathology in the Marquette Uni- 
versity Medical School, Milwaukee, toured South Dakota from September 19 to 26. 
giving lectures on tropical diseases to medical groups in Aberdeen, Huron, Sioux 
Falls, Pierre, Rapid City and Fort Meade. Soldiers and sailors returning from 
tropical service, and tourists coming back from vacations in the southern states and 
Mexico, are bringing into northern latitudes an increasing amount of exotic diseases, 
especially malaria. Dr. Fernan-Nunez’ trip was sponsored as a joint project of the 
South Dakota State Board of Health and the United States Public Health Service 
to bring the latest developments in the field of tropical medicine to the medical pro- 
fession of that state. 

Dr. M. Fernan-Nunez also lectured to the medical officers of Camp McCov, Wis., 
September 6, on “Malaria,” as a member of the national faculty of War-Time Grad- 
uate Medical Meetings. 


The Mead Johnson Vitamin B Complex Award 

Nominations are solicited for the 1944 award of $1,000 established by Mead 
Johnson and Company to promote researches dealing with the B complex vitamins. 
The recipient of this award will be chosen by a committee of judges of the American 
Institute of Nutrition. The award will be given to the laboratory (nonclinical) or 
clinical research worker in the United States or Canada who, in the opinion of the 
judges, has published during the previous calendar year January 1 to December 31 
the most meritorious scientific report dealing with the field of the B complex vitamins 
While the award will be given primarily for publication of specific papers, the judges 
are given considerable latitude in the exercise of their function. If in their iudir- 
S circumstances and Justice so dictate, it may be recommended that the prize be 

be made in"' 6611 7 ° r f m ° re * , may also be rec ° m ™nded that the award 

ne ™ d V a worker for valuable contributions over an extended period but not 
“ representative of a given year. Membership in the American Institute 
ot Nutrition is not a requisite of eligibility for the award 

worw ln- 77^7,7 the commit . tee of judges, nominations for this award for 
p ’sied in 1943 must be received by the secretary, Arthur H Smith Pli D 

2S? b^S^suchdar™,' , De,r0it ', by Ja ": 10 > » 44 ' “he IllnS 

facilitate the task of the 'commit ? th . C nominee and lds research as will 

mittee of judges in its consideration of the nomination. 


Section of Lawson General ^Spitl^ ’Itlant^Ga' Army ’ 777 Cardiovascular 
Emory University Medical School 7, c;* ,p ave the ^.O.A. address at 

was “Neurocirculatorv Asthenia ” P tem ber 17, 1943. The title of the address 


Mee^S"^ 

North Caro£ iSSshwiSf af'a Tr ' asurer of ,h ' 

Jerome E. Andes E A c* "p r 

versity School of Medicine and moVe^SeLlTS^/n- 116 West Vir g inia Uni- 
Powder Company, Lawrenceville Knn t, ' fedical Director of the Hercnlpc 
Director of the £££* *■****"'«*££ 
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Dr. Newton G. Evans, F.A.C.P., Dean of the College of Medical Evangelists, 
Los Angeles, has been elected President of the Alumni Research Foundation of that 
institution, which has been incorporated under the laws of California for the primary 
purpose of stimulating research. 


Captain Henry L. Dollard, F.A.C.P., (MC), U. S. Navy, Senior Medical Officer 
of the Ninth Naval District, Great Lakes, 111., presided over a panel discussion on 
"War Medicine and Surgery” conducted in connection with the Eleventh Annual 
Assembly of the Omaha Mid-West Clinical Society, October 25-29. 

Among guest speakers on the program were Dr. Harold G. Wolff, F.A.C.P., 
New York, N. Y., “Headache Mechanisms”; Dr. Sara M. Jordan, F.A.C.P., Boston, 
“Functional Diseases and the War”; and Dr. Tom Spies, F.A.C.P., Birmingham, 
Ala., “Detailed Methods of Diagnosis and Therapy in Acute Nutritive Failure.” 


Dr. Wesley W. Spink, F.A.C.P., Minneapolis, is Secretary of the American So- 
ciety for Clinical Investigation. 


Dr. Roger I. Lee, F.A.C.P., Boston, addressed the second Profession-Industry 
Follow-Up on the National Conference on Planning for War and Postwar Medical 
Services at the Waldorf-Astoria Hotel in New York City, October 4, his title being 
“Medicine’s Position and Policy.” 

Under the Presidency of Dr. Waller S. Leathers, F.A.C.P., Dean of Vanderbilt 
University School of Medicine, Nashville, Tenn., the 54th Annual Meeting of the 
Association of American Medical Colleges was held in Cleveland, October 25-27. 
Among speakers on the program were Brigadier General George F. Lull, F.A.C.P., 
U. S. Army, “The Army Specialized Training Program”; Commander Bartholomew 
W. Hogan, F.A.C.P., U. S. Navy, “The Navy V 12 Program’’; Dr. Willard C. 
Rappelye, F.A.C.P., New York City, "Postwar Planning for Medical Education"; 
Dr. Joseph T. Wearn, F.A.C.P., Cleveland, “Present Methods of Medical Teaching”; 
Dr. Carl J. Wiggers, F.A.C.P., Cleveland, "Correlation of Physiology Instruction 
with War Problems.” 

Dr. Russell M. Wilder, F.A.C.P., has resigned as Chief of the Civilian Food 
Requirements Branch of the Food Distribution Administration, Washington, and will 
resume his activities at the Mayo Clinic, Rochester, Minn. 


Brigadier General Eugen G. Reinartz, F.A.C.P., of the U. S. Army, addressed 
the 15th Annual Meeting of the Aero Medical Association of the United States at 
Cincinnati, October 26-27. 

The University of Illinois recently accepted a grant of $25,000 a year for three 
years from the Upjohn Company, Kalamazoo, Mich., for the study of penicillin in 
their Biochemistry Department at Urbana. 

Major General James C. McGee, F.A.C.P., formerly Surgeon General of the 
U. S. Army, recently addressed the faculty and students of New York Univeisity 
College of Medicine on the subject of military medicine, with particular reference to 
tropical diseases. 

Brigadier General Charles C. Hillman, F.A.C.P., U. S. Army, addressed the 
Medical Society of Virginia at Roanoke, October 25-27, on “Medical Operations in 
the Pacific Theaters.” 
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Dr. Abraham H. Aaron, F.A.C.P., Buffalo, N. Y., was a speaker on the program 
devoted to the art and science of therapeutics at the 93rd Annual Session of the 
Medical Society of the State of Pennsylvania, Philadelphia, October 5-7. 


Dr. Theodore G. Klumpp, F.A.C.P., who is now President of the Winthrop 
Chemical Company, has been elected a member of the Academia de Ciencias Medicas, 
Fisicas y Naturales de la Habana, Cuba. 


Among guest speakers and lecturers who participated in giving the Alumni 
Association Refresher Course of the Medical College of the State of South Carolina, 
Charleston, November 3-4, were Dr. George W. Thorn, F.A.C.P., Boston, “Physio- 
logic Considerations in the Treatment of Nephritis”; Dr. Harrison F. Flippin, 
F.A.C.P., Philadelphia, “The Uses and Abuses of the Sulfonamides”; Dr. Charles C. 
Wolferth, F.A.C.P., Philadelphia, “Differential Diagnosis of the Anginal Syndrome” ; 
Dr. Virgil P. Sydenstricker, F.A.C.P., Augusta, “Deficiency Diseases.” 


Dr. Oscar Lotz, F.A.C.P., Milwaukee, and Dr. John H. Skavlem, FAX P 
Cincinnati, have been elected Vice President and Secretary-Treasurer, respectively of 
the Mississippi Valley Trudeau Society. y ' 


, t , Dt ' 79 Fe !^ Hurtado, F.A.C.P. Havana, Cuba, was a guest speaker on the program 
of the 72nd Annua Meeting of the American Public Health Association, New York 
City, October 11-14. 


Dr. Walter A. Bastedo, F.A.C.P., New York City, was Chairman of a panel 
discussKm on Use of Sulfonamides in Gastrointestinal Diseases” under the auspices 

October 19 ^ F ° rtnight of The New York Academy of Medicine, 
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fn C f u\ d e *P ans,on of the programs being given at Army and Navy hospitals and 
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Kinston, Co„e E e 

Gray School of Medicine at Winaton-Sa^Oao^^^^ «j* Bowman 
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F.A.C.P., Winston-Salem, was Chairman of the Program Committee. Not only 
were members of the College invited to attend, but likewise all medical officers of the 
armed forces in the territory. . The program was as follows : 

Afternoon Session — 2:00 p.m. 

Amphitheater 

Bowman Gray School of Medicine 
“The Typhus Fever Problem in North Carolina.” 

T. W. Baker, M.D., F.A.C.P., and James M. Alexander, M.D., (Associate, 
A.C.P.), Charlotte, N. C. 

"Coronary Occlusion.” 

William B. Dewar, M.D., F.A.C.P., Raleigh, N. C. 

“Changing Phases in the Treatment of Tuberculosis.” 

Paul H. Ringer, M.D., F.A.C.P., Asheville, N. C. 

“Clinico-Pathological Conference.” 

Arthur Grollman (by invitation) and Robert P. Moreiiead, M.D., (As- 
sociate, A.C.P.), Winston-Salem, N. C. 


Evening Program • 

Robert E. Lee Hotel 
7:00 Dinner (Informal) 

Guest Speaker 

William B. Castle, M.D., F.A.C.P., Boston, Mass. 

“As They Were: Colored Pictures of Australia and the East in 1938.” 

Remarks 

Charles H. Cocke, M.D., F.A.C.P., First Vice President A.C.P. 
Paul F. Whitaker, M.D., F.A.C.P., Governor for North Carolina. 
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OBITUARIES 


DR. HARRO WOLTMANN, F.A.C.P. 

Dr. Harro Woltmann of Mansfield, Ohio, died December 27, 1942, of 
tuberculosis. He was born in Chicago, 111., October 15, 1882, graduated 
from the University of Michigan Medical School in 1905, and interned at 
the University of Michigan Hospital. He was a resident at the Lakeside 
Hospital, Cleveland, 1905-06. During his earlier years, he did postgrad- 
uate work in Boston, New York, Philadelphia and Los Angeles. For many 
years Dr. Woltmann was Chief of Staff of the Mansfield General Hospital 
and was actively interested in the work of the Richland County Tuberculosis 
and Health Association, serving as Chairman of the Program Committee 
and as a member of its Executive Committee. 

He had been a Fellow of the American College of Physicians since 1928, 
having at that time been sponsored by the late Drs. Aldred Scott Warthin, 
John Phillips and Frank Smithies. 


DR. GUY LEARTUS CONNOR, F.A.C.P. 

Dr. Guy Leartus Connor of Detroit, Michigan, died at Fort Lauderdale, 
Florida, April 19, 1943, of cerebral hemorrhage. Fie was born at Detroit' 
October 10, 1874, graduated from Williams College (A.B., 1897), and re- 
ceived lus medical degree from Johns Hopkins University School of Medi- 
cine in 1901. 

For many years he was a member of the staffs of the Children’s Hospital 
of Michigan, Harper Hospital and St. Mary’s Hospital, all of Detroit, 
formerly he was Assistant Clinical Professor of Neurology, Psychiatry and 
Preventive M^idne at the Detroit College of Medicine, and at one time 
Medical Director of the Detroit Board of Education. 

Dr Connor had been a member, and in 1928 President, of the Federa- 

he M eh c t CC l 1Ca i Bc 7 dS ' Fr ° m 1917 t0 1929 > he was a member of 

Secretaryfrom^ W24^1%Q f in Medicine > and served as its 

ecretary frorn i 924 to 1929. He was a former President of the Michigan 

State Medical Society, and served some, time as the Managing Editor o fits 

journal He also served for several years as a member of the House of 

Delegates of the American Medical Association * 

Dr. Connor was among the early Fellows (1917) of the American 
College of Physrcans and maintained an active, interested part hr tts S 
ties the remainder of his life. 1 lls actlvl " 

COLONEL EDGAR FREMONT HAINES, (MC), U.SA 
Colonel Edgar Fremont Haines ('MC') ttq a „ i, 

died July 22, 1943. and received a Military fmKratat the ArP 

Cemetery, Arlington, Va. 7 the Arlll, S ton National 
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Colonel Haines was born at Fairhaven, Mass., March 10, 1883. He 
graduated from the Boston University School of Medicine in 1906 and im- 
mediately thereafter entered the Medical Corps of the U. S. Army, and 
served continuously for thirty-three years. During his tour of duty, 
Colonel Haines served in the Philippine Islands, in Mexico and in China. 
His decorations included the Mexican and the Expeditionary medals. In 
the course of his career he studied at the Army Medical Field Service School 
at Carlisle Barracks, Carlisle, Pa., and for a time was Professor of Military 
Medicine at Boston University School of Medicine. Pie traveled extensively 
throughout this Country, and his foreign duty came in 1910 with the 13th 
Infantry in Davao, P. I. lie was later transferred to China, where he 
.served during the Revolution in 1913. He was the Attending Surgeon at 
’ the Army Base in Boston for six years and the Surgeon of the Army War 
College in Washington, D. C., for four years. His last assignment was to 
direct the activation of the Station Iiospital at Fort Dix, N. J. 

Colonel Haines was a member of the Association of Military Surgeons, 
the American Medical Association and the Military Order of Carabao. He 
had been a Fellow of the American College of Physicians since 1932. He 
is survived by his wife, Nathalie, of Brookline, Mass., by a daughter, Mrs. 
Donald F. Taylor, wife of a Coast Artillery Captain, and two brothers, Dr. 
G. A. Haines, of Everett, Mass., and Mr. Herbert Haines, of Lowell, Mass. 
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Kennedy and Purves 11 have recently reported that rape seed as well as 
the seed of other brassica plants when fed to rats produce large hyperplastic 
goiters. Sharpless 12 and his associates have reported that soy bean flour 
when fed to rats has a strongly goitrogenic action. These soy bean goiters 
could be prevented by the administration of iodine. 

Another group of very interesting and important goitrogens has re- 
cently been reported by three different groups of workers. The Mac- 
Kenzies 13 observed large goiters in animals being treated with sulfaguani- 
dine. At about the same time Richter and Clisby 11 reported their observa- 
tions of large hyperplastic goiters in animals receiving thiocarbamide. Re- 
cently the MacKenzies 15 working in one laboratory and Astwood lf 10 and his 
associates in another, have found goitrogenic activity in various other 
sulfonamides and in molecular compounds similar to thiourea. It was ob- 
served, jn fact, that most of the sulfonamides are goitrogens as also are 
many thiourea-like compounds. It is of real importance to note that it was 
not possible to prevent the action qf such goitrogens by means of iodine. 
Thyroxine, on the other hand, did prevent the goitrogenic action of these 
drugs. Astwood 10 had previously observed that iodine would prevent the 
development of goiters in animals treated with potassium thiocyanate. 

With the advocated use of soy beans in the modern diet, the liberal pre- 
scribing of the sulfonamides in clinical medicine, and with widespread use of 
thiocyanate in treating hypertension, it becomes of practical importance to 
know whether such agents have any goitrogenic action in man. It is also 
of theoretical importance, and of academic interest, to learn as much as pos- 
sible about thyroid physiology by determining with available tools what we 
can about the mechanism of such goitrogenesis. 

The present report deals with observations made on two patients who 
developed goiters while receiving potassium thiocyanate for treatment of 
hypertension. A third case of similar sort was seen in consultation with 
Drs. R. S. Palmer and D. Kinsey. In this last-mentioned case, that of a 
woman of 45 years with severe hypertension, a goiter developed after pro- 
longed thiocyanate treatment and disappeared on stopping the drug. It 
had not redeveloped on resumption of the drug up to September 8, 1943. 
Barker 10 has also observed goiters develop in a few hypertensive patients 
being treated with potassium sulfocyanate. His patients had decreased 
basal metabolic rates and were observed to improve with thyroid therapy 
even though the drug was continued. The goiters disappeared and the 
metabolic rates returned to normal. Fahlund 17 has recently reported a case 
of painful swelling of the thyroid in a patient receiving thiocyanate thera- 
peutically. The swelling and pain disappeared promptly when the drug was 
stopped. Kobacker 18 has also observed a goiter develop in a patient re- 
ceiving this drug in treatment of hypertension, as have also Foulger and 
Rose. 79 Kobacker’s case developed myxedema also. The goiter and myx- 
edema disappeared when the drug was stopped but returned when this 
therapy was resumed. Though the evidence for cabbage and thiocyanate 
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goiters being on the basis of identical mechanisms is lacking, it is of interest 
to refer to Suk’s 20 report of large goiters occurring endemically in a central 
European community where cabbage is a principal dietary item. 


Case Reports 


Case 1. Mr. R. D., a 35-year-old white W.P.A. laborer, entered the medical 
out-patient clinic of the Massachusetts General Hospital on June 24, 1940, com- 
plaining of headaches and of ankle edema. He gave a history of nephritis nine years 
previously. For three months prior to admission he had been dyspneic and had had 
pedal edema. He had had severe headaches for three weeks previous to admission. 
Examination revealed moderate hypertension with some enlargement of the heart to 
the left. A systolic murmur was heard at the apex:. A few rales were heard in both 
bases. The thyroid was not enlarged. Some nicking of the retinal vessels was 
observed. During a three month period of symptomatic treatment his blood pressure 
varied between 190 mm. Hg systolic and 110 mm. diastolic and 220 mm. systolic and 
130 mm. diastolic. The headaches persisted. 


On September 19, 1940, he was instructed to take potassium sulfocyanate in 
syrup of wild cherry. The daily dosage of potassium thiocyanate varied between 
0.15 gm. and 0.45 gm. The blood cyanate levels during the period of treatment 
averaged 5.8 mg. per cent. The highest blood level recorded was 8.3 mg. per cent. 
While taking the thiocyanate, his symptoms improved and the blood pressure fell to 
130 mm. Hg systolic and 110 mm. diastolic. 

One year after beginning the thiocyanate treatment the patient returned to the 
clinic complaining of a painless swelling in his neck and of some swelling of his eyes. 
He entered the hospital on October 7, 1941. On closer questioning the patient ad- 
mitted that for several months he had had some intolerance to cold and easy fatigue. 
He also reported a loss of libido. The patient’s wife reported that she had observed 
some dulling of the patient’s sensorium. The neck swelling was found to be a very 
hard diffusely enlarged thyroid which was estimated to be 8 to 10 times the normal 
size. It was hard enough strongly to suggest malignancy. A loud bruit was heard 
over it. Moderate exophthalmos with a bilateral lid lag was readily demonstrated. 
No tremor was present. 

The basal metabolic rate was found to be minus 17. Plasma protein iodine was 
reported a s 2.7 gamma per cent. In our laboratory this level of plasma iodine is 
wit nn the range of levels observed in myxedematous patients. 

le ability of the thyroid to collect iodine was determined by means of the radio- 
active iodine technic of Hertz and Roberts* Of a dose of 1.0 mg. of radio-iodine 
given October 15, 20 per cent was excreted in the urine in the first 24 hours, and 6 
per cent m the second. The total excretion was, therefore, approximately 30 per cent 
which !s in the range found by Hertz and Roberts in classic Graves’ disease and” s 
less than that of normal persons. 1 u 1S 

sucb^S! W u f tU f ed i° r substances which might stimulate the thyroid No 
the^^e 2a\ W be . f ° Und f an acetone Precipitate of the urine. At/aliquot of 
the same 24-hour specimen of urine which had been autoclaved before extraction 
however, contained about twice as much thvrotrooic 0 • extraction, 

strated in the urine of normal persons treatStTe SmfmanSr " ^ 

thyroYd' ts ? one ' At *!* operation the 
specimen revealed an extremely hyperplastic thyroid ^ oaamination of the biopsy 
growth. The materia, bore a ££ 

determination. ““ Physics “'l* Massachusetts Institute of Technology for this 
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Fig. 1 A. Photomicrograph of thyroid tissue removed at biopsy in Case 1. X 400 
diameters. 
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and Roberts 0 had previously produced in rabbits by the administration of thiocyanate 
(a report of these studies will be published elsewhere). An cxplant of the biopsied 
tissue exposed to thyroid stimulating hormone with tissue culture technics was found 
to inactivate all of the thyroid stimulating hormone (TSIi) in the bathing medium. 
This inactivation is similar to that observed when thyroid tissue removed from pa- 
tients with Graves’ disease is exposed to TSII in a similar manner, and probably 
explains our inability to demonstrate any active thyroid stimulating hormone in the 
unautoclaved urine. 

The thiocyanate was stopped. Ten days after stopping the drug the basal meta- 
bolic rate had risen to plus 5 and the patient reported that lie felt much less fatigued. 
He also reported that he had a better tolerance for cold. Within three weeks after 
stopping the drug, the thyroid had regressed in rather remarkable fashion to approxi- 
mately normal size and the plasma iodine had risen to a normal level. The exoph- 
thalmos was less noticeable but the lid lag persisted. 

Three months after the medication was stopped the patient returned to the clinic 
complaining of frequent severe headaches. The blood pressure had risen to ISO mm. 
Hg systolic and 120 mm. diastolic. Again he was instructed to take potassium thio- 
cyanate in doses of 0.3 gm. daily. He was followed carefully with close observation 
of his thyroid symptoms, frequent metabolic rates, and with plasma protein iodines. 
One month after resuming the thiocyanate therapy, the plasma iodine was found to 
have fallen to a myxedematous level and remained at that level until the drug was 
stopped. Six weeks after resuming the drug, the patient complained of excessive 
fatigue, intolerance to cold and of a loss of libido. The lid lag persisted and the 
exophthalmos became more definite. The thyroid also began to increase in size. 
These symptoms and findings persisted until the drug was stopped again at the end 
of nine weeks, at which time the thyroid was estimated to be three times the normal 
size. No bruit was audible. During this period of observation the basal metabolic 
rate did not fall below normal. Ten days after the drug was stopped, the plasma 
iodine had returned to a normal level. The patient reported that he was free of 
fatigue and that he had a better tolerance for cold. He also reported a return of 
libido. The lid lag remained. 

The patient continued without any thiocyanate therapy for a period of three 
months. He felt well for most of this time and was free of the headaches which 
originally had been his primary complaint. His blood pressure began to rise grad- 
ually and finally reached a level which previously had produced headaches, i.e., 174 
mm. Hg. systolic and 104 mm. diastolic. He then was instructed to take KSCN in 
syrup of wild cherry. The dose of KSCN was 0.3 gm. daily. He was also instructed 
to take U.S.P. thyroid 0.1 gm. daily. The blood pressure was lowered again to a 
level of 142 mm. Hg systolic and 92 mm. diastolic. While taking 0.1 gm. daily of 
U.S.P. thyroid with the same amount of KSCN as previously he had the desired 
beneficial effect on his hypertension without developing the signs suggestive of hypo- 
thyroidism observed with the previous trial with this drug. Four months after start- 
ing the drug, with the onset of cold weather he did complain of some intolerance to 
cold and of an increased need for sleep as well as of loss of libido. The dose of 
thyroid prescribed was increased to 0.2 gm. daily. He continued to take the thio- 
cyanate and the thyroid 0.2 gm. daily. On such a regime he has continued to get the 
desired effect on his hypertension and has remained free of hypothyroid symptoms. 

Case 2. Mrs. D., a 34-year-old white American housewife, was admitted to the 
medical wards of the Massachusetts General Hospital for study of hypertension. 

The patient had gone through an uneventful childhood with the exception of 
migraine headaches which began at the age of 11. She gave no history of scarlet 
fever, prolonged or recurrent sore throats, or any other debilitating illness. She had 
first been told that she had hypertension by her family physician at the age of IS, 
16 years before entry. 



THIOCYANATE GOITER IN MAN 


835 


Eight years before admission for study, in 1933, the patient became pregnant for 
the first time. After the third month of pregnancy she was found to have albumin 
in the urine and her blood pressure was said to be rising. Labor was induced in the 
seventh month. She was delivered of a live child and had a normal recovery. Her 
blood pressure returned to normal. He second pregnancy followed two years later. 
This pregnancy likewise was associated with albuminuria and an increase in blood 
pressure. Again labor was induced in the seventh month and a live child was de- 



. h IG - 2. Basal metabolic rate, blood iodine level, blood cyanatic level and thyroid size 
in Case 1. The left-hand black rectangle denotes administration of 0.45 gm. of potassium 
thiocyanate daily ; the right-hand rectangle 0.3 gm. daily. 


livered. The blood pressure again returned to normal following delivery. The 
third pregnancy was normal, and was terminated with the normal delivery of a full 
term baby. 


The fourth pregnancy was terminated in the eighth month with a Caesarian 
section because of signs of severe toxemia associated with hypertension. This de- 
livery was followed by phlebitis. The blood pressure following this pregnancy did 
not return to normal and the patient continued to show a slight trace of albumin She 
was referred to the Massachusetts General Hospital for consideration of surgical 
treatment of her hypertension. & 

The inventory by systems revealed a history of pleurisy two years previously 
and a story of exertional urinary incontinence. J 

Physical examination showed a rather pale, well developed white woman The 
fundi showed slight sclerosis of the retinal vessels. The heart was slightly enlarged 
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in the region of the left ventricle by physical examination and this was verified by 
rocntgenographic examination. There was a soft systolic murmur heard at the 
apex. The blood pressure was ISO mm. Hg systolic and 100 mm. diastolic. The 
left leg was found to lie swollen and edematous. The thyroid was described as of 
normal size. 

Her blood pressure was found to be labile by the cold pressor test, the sedative 
test and with postural changes. She concentrated urine to 1.020. She excreted 
phenolsulphonphthalein 30 per cent in 15 minutes and 73 per cent in two hours. 

Because of subsiding thrombophlebitis it was decided to postpone operative treat- 
ment for six months. She was discharged from the hospital to be followed in the 
hypertension clinic. 

Three months later she returned to the medical clinic complaining of rather 
severe and frequent headaches. Her blood pressure at that time was found to be 
ISO mm. Hg systolic and 120 mm. diastolic. She was instructed to take potassium 
sulfocyanate 0.3 gm. daily in syrup of wild cherry. Blood levels of sulfocyanate 
never were observed to exceed 4.7 mg. per cent. Her blood pressure fell to 130 mm. 
1-Ig systolic and SO nun. diastolic. Four months after starting to take the thiocyanate 
the patient returned to the medical clinic complaining of feeling tired and slowed 
down. She was found to have a diffusely enlarged thyroid which was estimated to 
be about three times the normal size. It was firm and smooth. No bruit was heard. 
No eye signs were observed. The thiocyanate was stopped and the patient was re- 
admitted to the hospital for study two weeks later. 

When the patient was admitted to the hospital, she was found to have a goiter 
as described in the Out Patient Department. She reported that this had been present 
for about six weeks. She denied any intolerance for the cold but did report that she 
had gained 22 pounds of weight since her discharge from the hospital eight months 
previously. Her metabolic rate upon admission to the hospital was found to be minus 
12. She was again given KSCN 0.3 gm. daily. Her metabolic rate fell within 12 
days to minus 32. The goiter, however, did not get larger. Indeed, it was the opinion 
of the service that it had grown somewhat smaller. Her blood pressure while in the 
house varied between 132 mm. Hg systolic and 90 mm. diastolic, and 120 mm. systolic 
and 88 mm. diastolic. The blood cholesterol was not elevated. It was reported as 
179 mg. per cent. The plasma iodine was determined by Dr. W. T. Salter at Yale 
School of Medicine and was reported by him to be 2.8 gamma per cent. This level 
is within the range observed in patients with myxedema. 

In this case also a search was made for thyroid stimulating properties in the 
urine. None, however, could be demonstrated in an acetone precipitate. However, 
as in Case 1, when an equal aliquot of the same urine was autoclaved, about twice as 
much thyrotropic activity developed as is usually found in the autoclaved urine of 
normal people. Unfortunately the patient would not consent to a biopsy of the, 
thyroid. 

The patient was discharged with instructions to continue taking the thiocyanate 
and to be followed in the thyroid clinic. 

In the out-patient department the basal metabolic rate was found to have risen to 
minus 15 where it remained. The patient presented the picture of a myxedematous 
individual. The thyroid remained about twice the normal size. No eye signs were 
observed. Two months after her discharge from the hospital, she was instructed to 
continue with the thiocyanate therapy and to take U.S.P. thyroid 0.1 and 0.2 gm. on 
alternate days. After thyroid was added to her regime, the metabolic rate rose to 
minus 6 and her thyroid returned to normal size within two months. The picture of 
myxedema disappeared. The blood pressure remained at a satisfactory low level 
of 114 mm. Hg systolic and 74 mm. diastolic. 
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Discussion 


We are aware that any assumption that experimental cabbage goiters, 
brassica seed goiters and cyanide goiters are on the basis of the same 
mechanism as are the goiters ‘that we have observed in thiocyanate treated 
patients, is an apriority. However, if we compare the observations made 
on these two patients with those made on animals treated with agents which 


are thought to be similar, we may formulate certain hypotheses as to the 
mechanism of such goitrogenesis. 

Our observations may be epitomized as follows. We have observed 
goiters develop in two patients who were receiving potassium thiocyanate for 
treatment of hypertension. These goiters were associated with decreased 
thyroid function as evidenced by clinical symptoms of hypothyroidism, low 
basal metabolic rates, and plasma protein iodine levels of the sort usually 
observed in patients having myxedema. Histological examination of biopsy 
material removed from one of these patients revealed an extreme hyper- 
plasia of the thyroid. One patient developed exophthalmos with lid lag. In 
one patient the goiter, as well as the clinical and laboratory evidences of hypo- 
thyroidism, disappeared when the thiocyanate administration was stopped, 
but returned when the drug was taken again. In both cases the goiters and 
clinical signs of hypothyroidism disappeared when thyroid was administered 
t lough the administration of thiocyanate was continued. 

Webster and Chesney 4 and Marine 5 and associates found that they could 
prevent the development of goiters in animals receiving a cabbage diet or 
metiy cyanide if thyroid or iodine were administered at the same time. 

ie ormer investigators also reported that if iodine were administered to 
amma s with large cabbage goiters, the picture changed from that of myx- 
ema to that of severe thyrotoxicosis, which in some instances was fatal 
first ° r rVed decreased amount of labeled iodine excreted in the urine of our 
tissue ^^bly indicates an increased avidity of this type of goiterous 
in mn 0l f K f”. le ' . A hunger for iodine of this degree is seen as a rule only 
bv th r( R n- C aSS ^. C thyrotoxic patients. The above phenomenon described 
served ' & mvesti g ators is probably on the same basis as is this ob- 

ICenn l ncrea fh uptake of iodine by the cyanate goiterous tissue. Griesbach, 
ffoitei^ ^ y ^ Urves 21 ' 22 reported that the pituitaries of animals having 
to thos UCCd ^ a hrassica seed diet presented histological changes similar 
report d ?,~ SerVe . d m the pituitaries of thyroidectomized animals. They also 

® ! at g01ters could not be produced in hypophysectomized animals fed 
me same diet 


creased V ° U d a6em tllen ’ tliat the thyroid hyperplasia is secondary to an in- 
f s£cietlon of the thyroid stimulating hormone of the pituitary (TSH). 
that til a ^ tl T was demonstrable in the urine of our patients. We feel 
^ IS d ^ e , t0 an inactivation of the pituitary hormone by the hyper- 
of the , . lyroid . tlssue - This is evidenced by our observation that explants 
opsy tissue taken from our first patient’s goiter inactivated as much 
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TSIi exposed to the tissue in bathing medium as does the thyroid tissue of 
Graves’ disease . 23 The thyrotropic effect of urine which had been autoclaved 
before extraction was very definite and amounted to about two times that 
observed in the autoclaved urine of normal human beings. We interpret 
this observation as a reactivation of TSIi which had been inactivated by the 
thyroid cells. (The reactivation of TSIi will be discussed in a subsequent 
communication.) These observations would indicate that there is an in- 
creased activity of the pituitary in states of thiocyanate goiter. Such in- 
creased pituitary activity is probably due to an induced hypothyroidism. 

There are various theories to explain the action of these agents in produc- 
ing the hypothyroid state. Marine 21 and associates suggested that the agents 
used by them interfered with the action of the thyroid hormone by disrupting 
the cellular oxidation systems of tissue cells, in other words, an end organ 
effect, and thereby produced a lowered metabolism of the entire organism. 
Williams and Bissell 25 also adhere to this interpretation. It was postulated 
that such a lowered metabolism would stimulate the pituitary via the hypo- 
thalamus, to secrete an increased amount of TSIi. This explanation seems 
untenable because of our own observations, and because of those reported 
by Barker 10 that the goiters and symptoms of lowered metabolism disap- 
peared when thyroid was administered, although the thiocyanate therapy was 
continued. Dr. J. Lerman 20 has made an isolated observation that also is in 
disagreement with Marine’s theory. He administered potassium thiocyanate 
to a controlled myxedematous patient who was receiving a standard dose of 
U. S. P. thyroid. The thiocyanate did not cause any fall in the basal 
metabolic rate. 

The low levels of plasma iodine observed in our patients indicate de- 
creased circulating thyroid hormone and should direct our attention to some 
interference with the formation of normal thyroid hormone as a possible 
explanation for the induced hypothyroidism. These low levels of plasma 
iodine constitute further evidence against the theory that end-organ sensi- 
tivity is reduced by cyanate. Were end-organ sensitivity reduced, the plasma 
iodine reflecting as it does, thyroid hormone level, should be increased. The 
experimental observations that goiters cannot be produced in laboratory ani- 
mals with potassium thiocyanate nor with the other similar goitrogens if 
iodine is administered suggest that the decrease in circulating thyroid hor- 
mone is due to some interference with normal iodine metabolism. This in- 
terference with iodine metabolism might be due simply to a diversion from 
the thyroid of exogenous iodine by this group of goitrogens. Supposing 
such an action actually to be the mechanism, then it can be further supposed 
that iodine, when administered in excess, will displace the goitrogen in a 
similar fashion. 

Another possible explanation is that of a paralysis, or inactivation, of the 
enzyme systems, the functions of which are those of iodinating the thyroid 
hormone. Thus it would appear that a hypothyroid state would result from 
the secretion of a non-iodinated thyroid hormonal skeleton, i.e., thyronine or 
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a thyronine-like substance. The thyronine-like substance being non-iodinated 
would have no calorigenic action and would therefore permit the rate of 
metabolism to fall to the level of a thyroidectomized organism. The low 
metabolic rate would in turn cause stimulation of the pituitary to increase 
its secretion of thyroid stimulating hormone. The absence of the thyroid 
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hormone would permit the pituitary to elaborate the TSIi without any in- 
hibition. In response to the abnormal stimulation with TSII the thyroid 
would respond with a marked hyperplasia and would secrete increased 
amounts of non-iodinated thyroid protein (figure 3). The theory of the 
non-iodinated thyroid hormone could account for the experimental observa- 
tion that laboratory animals having large cabbage goiters promptly develop 
severe thyrotoxicosis when iodine is administered. This theory seems ten- 
able in the light of our present information and is compatible with the ob- 
servations made in patients who developed goiters while taking thiocyanate 
therapeutically as well as with those observations on animals made goiterous 
by the administration of this group of agents. It is very likely that a 
greater knowledge of thyroid cellular physiology will permit the formulation 
of more elaborate, and no doubt more intelligent, theories as to the mechan- 
ism of the goitrogenesis of such agents. 

The exophthalmos produced in rabbits treated with methyl cyanide by 
Marine 8 ’ 24 and his associates gave rise to considerable speculation concerning 
the mechanism of exophthalmos. Because of observations made on similar 
exophthalmic animals after treatment with pituitary extracted thyrotropic 
hormone, they postulated that the exophthalmos as well as the thyroid hyper- 
plasia was due to increased pituitary activity in secreting TSII. In view 
of the observations of Griesbach, Kennedy and Purves 21 * 22 referred to above, 
it seems tenable that the exophthalmos is on the basis of increased pituitary 
activity. It is interesting that only one of our patients developed exophthal- 
mos. Again we have the suggestion that the response of an organism to 
hormonal treatment or secretion is dependent on the state of the end-organ. 

On the practical side one is entitled to ask why is thiocyanate goiter not 
more common in persons being treated with thiocyanate for hypertension? 
The answer that suggests itself, but that cannot be proved is that iodine 
occurring naturally in most environments is usually sufficient to prevent it. 
One is led to guess further that had thiocyanate been used widely in endemic • 
goiter regions prior to the introduction of iodized salt there might have been 
considerable thiocyanate goiter. 

In the field of therapeutics it can be pointed out that in the treatment of 
hypertension with thiocyanate over long periods of time the administration 
of prophylactic doses of iodine should prevent the development of thio- 
cyanate goiter. Also when thiocyanate goiter has developed, it is not neces- 
sary to discontinue the administration of thiocyanate, which may be essential 
from the point of. view of the blood pressure, it is merely necessary to give 
thyroid along with it. One can thus get the desirable effect of thiocyanate 
on the blood pressure and stop the undesirable effect upon the thyroid gland.. 

Summary 

1. Two cases of thiocyanate goiter in man are reported. Note is made of 
a third seen in consultation. Several from the literature are cited. 
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2. Thiocyanate goiter is characterized by (a) hyperplasia of the thyroid; 
(b) symptoms of hypothyroidism; (c) exophthalmos (seen in one case) ; 
(d) low basal metabolic rate; (e) low blood iodine; (f) decreased urinary 
excretion of labeled iodine; (g) increased urinary excretion of thyrotropic 
hormone in the inactivated form. 

3. The theory is advanced that this drug blocks the formation of thyroid 
hormone by the thyroid, and that the consequent lowering of concentration 
of active thyroid hormone in the blood stream causes stimulation of the 
anterior pituitary to produce an excess of thyrotropic hormone. This in turn 
causes thyroid hyperplasia but, because of the block, no increase in physiologi- 
cally active thyroid hormone output. It is a hyperplasia of frustration. An 
excess of administered iodine may force the block, and cause liberation of 
active hormone. Administration of thyroid, by-passes the block, and re- 
lieves the situation by substitution. 

4- Thiocyanate goiter can probably be prevented by prophylactic doses 
of iodine. ' 1 

5. Thiocyanate goiter can be relieved by the administration of thyroid 
even when thiocyanate administration for hypertension is continued. 
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ACUTE LUPUS ERYTHEMATOSUS DISSEMINATUS * 


By Harley E. Cluxton, Jr.,1 M.D., and Louis A. M. Krause, M.D., 
F.A.C.P., Baltimore, Maryland 

In comparatively recent years much attention lias been given to the symp- 
tom-complex called acute lupus erythematosus disseminatus. The purpose 
of this paper is to present a concise review of the literature on this subject 
with emphasis on its clinical aspects. 

Synonyms: Visceral erythema group (Osier 1 ), disseminated lupus ery- 
thematosus, atypical verrucous endocarditis (Libman-Sacks 2 ), fever of un- 
known origin (Christian 3 ), and diffuse peripheral vascular disease (Baehr 
and others 4 ) . 

Definition: Lupus erythematosus disseminatus acutus is a clinical entity 
even though the name emphasizes only one of several characteristic symptoms 
of the syndrome. It is a disease of unknown etiology associated with wide- 
spread visceral lesions predominantly involving the kidneys, lymph nodes, 
blood vessels, serous and endocardial surfaces, as well as the skin. 

Histoiy. Kaposi J in 1872 first pointed out the acute disseminated form of 
lupus erythematosus. He also called attention to the fact that the chronic 
form can become acute. In 1895 Sir William Osier 0 reported under the 
name erythema exudativum multi forme a group of cases with polymorphic 
erythematous skin lesions associated with a variety of visceral lesions such 
as acute nephritis, gastrointestinal or urinary bleeding and splenomegaly, 
endocarditis and pericarditis. Osier’s case number 19, with lesions of lupus 
erythematosus and erysipelas-like eruption (Kaposi’s erysipelas perstans 
aciei) and number 26, with lupus erythematosus lesions, both of whom died 

0f P robabl .y identical with, or variants of, acute 

lupus “ythematosus. Fordyce ’ in 1899 first described the capil- 
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Incidence: The disease is not common, but most of the larger hospitals 
have had several cases at one time or another. It occurs most frequently 
among peoples living in the northern climates (Kicrland °). 

Race: The white race seems more susceptible to the disease. However, 
two of the three cases reported by Keefer and Felty 8 were negroes. 

Sex: There is a marked predilection for females. Kierland 0 finds that 77 
per cent of the acute lupus erythematosus disseminatus cases are in women. 
A few cases have been reported in males. Rose and Pillsbury 10 in their 
study of 12 cases found three cases that were males. Baehr 4 et al. re- 
ported only one male in their series of 23 cases. 

Ginzler and Fox 11 reported a case of acute lupus in a 17 year old male of 
Anglo-Scotch birth. One of Madden’s 12 five cases was a male. 

Age: Steward and Goeckerman, 13 after a careful search in the literature 
up to 1931, found only four cases under 15 years of age. Madden 12 in 1932 
reported a case in a boy five years of age; “the patient was exhibited at an 
annual meeting of the Minnesota Dermatological Society, and the diagnosis 
was concurred in by all the members present.” The average age group is in 
the second or third decade, most frequently about 25 years of age. 

Duration: The duration is quite variable because death is usually due to 
complications. It ranges from a few weeks to several years, the average 
duration being 18 months. Reifenstein et al. 14 in their report of 17 cases 
found no demonstrable correlation of duration with severity and extent of 
pathologic lesions. Some of the most severe lesions occurred in cases in 
which the clinical course could not be traced back farther than a few months. 

The mortality of the disease is high ; more than 90 per cent of cases end 
fatally within five years. A striking characteristic is the tendency for acute 
cutaneous and systemic manifestations to appear or recur after exposure to 
sun or ultraviolet light, roentgen-rays, cold, or the intracutaneous injection, 
of irritating substances such as tuberculin. 

General Characteristics: Acute lupus erythematosus disseminatus is char- 
acterized by all or many of the following features: erythematous cutaneous 
lesions, polyarthritis, prolonged fever, leukopenia with secondary anemia, 
polyserositis, endocarditis, nephritis and a remittent cachectic course, with a 
fatal termination weeks to several years after the onset. 

The clinical course is extremely variable, since termination is usually the 
result of some complication. A patient who is apparently moribund may oc- 
casionally improve to such a degree that he or she may be discharged from 
the hospital as cured, only to return weeks' or. months later and go rapidly 
to exitus. On the other hand, a patient may have a small erythematous lesion 
which will initiate a fulminating and rapidly fatal illness. The clinical 
picture may be preceded by arthralgia, malaise, recurrent bouts, of fever or 
other vague symptoms of ill-health over a prolonged period. Sometimes 
there is a history of seasonal bouts of skin lesions occurring in the summer 
after undue exposure to the sun. 
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Skin Lesions: The butterfly distribution of the skin lesions is a description 
that was, at one time, overemphasized. The distribution and sequence of 
involvement of the skin areas vary somewhat ; however, the usual sequence is 
face, neck, hands, extremities and trunk. The moist surfaces, including the 
labia majora may become involved and present distressing symptoms (Mad- 
den’s case 2 12 ). At times the skin lesions may closely imitate those oc- 
curring in acute pellagra, erysipelas and erythema multiforme (Weidman 
and Gilman 15 ). 

. The eruption begins as erythematous patches which tend to coalesce and 
cover a large area. The lesions are clearly demarcated, dusky red, and have 
a bluish tinge. The erythema is essentially fixed whereas that seen in ery- 
sipelas is migratory. Baehr 4 noted also that the erythema is characteristi- 
cally located on the ends of the fingers, around the nail beds, on the thenar 
and hypothenar eminences, and occasionally on the ends of the toes and the 
ball of the foot. The follicular orifices are dilated and often plugged. As 
atrophy ensues there appears a fine, gray, firmly adherent scale. Depending 
upon the amount of edema, the lesions may become papular, vesicular or bul- 
lous. When the superficial vessels become thrombotic or their walls injured 
by tiauma, hemorrhagic lesions in the form of purpura-like macules, vesicles 
and bullae occur. At the height of the disease, the patients often show ery- 
thematous or petechial areas on the mucous membranes, particularly the 
mouth. These soon develop into small ulcers surrounded by an erythematous 
or hemorrhagic areola. They are prone to ulcerate and discharge purulent 
matenal. Marked pigmentation of the face is common during remission 
and diffuse alopecia is the rule (Belote 16 ). 

Most dermatologists divide the lesions of lupus erythematosus roughly 
into two groups, the chronic discoid form and the acute disseminated variety. 

. ^ hc ch J 0111c or discoid form of lupus erythematosus is generally recog- 
nized as of slow growth and commonly associated with a good prognosis 
as tar as life is concerned. However, it occasionally disseminates as result 
o overexposure to sunlight or gold therapy; and wten it does, it takes on 
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The question often arises as to whether the visceral lesions of the acute 
disseminated lupus erythematosus syndrome may exist in the complete 
absence of cutaneous lesions. Baehr, 4 Libman and Sacks, 2 Friedberg, 10 and 
Tremaine 20 report cases in which the skin lesions appeared some months 
after the clinical symptoms. 

Arthritis: Arthralgia is usually present at one time or another. It may 
precede or accompany the skin lesions and systemic phases of the disease. 
Slocumb 21 found the incidence of joint involvement in the chronic dis- 
seminated, subacute disseminated and acute disseminated forms to be 20 per 
cent, 5 7 per cent and 63 per cent respectively. In eight of his patients, the 
joint symptoms preceded the skin lesions by one and one-half months to five 
years. One of the Cabot cases in the New England Journal of Medicine 22 
had mild attacks of pain in the shoulders and hands which occurred every 
spring and lasted about two weeks for a period of 1 1 years. Mallory 23 found 
that the joints showed marked synovitis but no evidence of rheumatoid 
arthritis. 

The characteristic features are pain, swelling and tenderness of the joints 
with slight elevation of the surface temperature without redness. Joint 
deformities usually late and involving the smaller joints of the extremities 
have been reported by Tremaine 20 and Friedberg et al. 10 

However, Mallory 23 says “it is quite unusual in lupus to see permanent 
changes in the involved joints.” The signs and symptoms do not seem to 
respond to the usual therapeutic measures. 

The pathological studies of the joints reported have been meager. 
Tremaine 20 reported a case in which there was hypertrophy of the synovial 
villi, subperiosteal bone formation and inflammation with perivascular in- 
filtration of inflammatory cells of the subsynovial and capsular tissues. Two 
cases reported by Friedberg et al. 10 had similar articular and extra-articular 
swelling associated with' endothelial hyperplasia and cellular inflammation 
which contained giant cells and a few gram-positive cocci. The larger joints 
are usually affected. Ginzler and Fox 11 found only slight hyperplasia of 
the synovial lining cells in sections from the synovial tissues and articular 
cartilages of the right knee. 

Fever: The fever is prolonged and remittent. During the acute phase 
of the disease it is usually sustained and often high. The pulse rate is pro- 
portionate to the temperature and has no particular significance. 

Associated with the fever is malaise, profound prostration, sweats usually 
out of proportion to the demonstrable findings, and weight loss. According • 
to Keil 24 systemic lupus erythematosus is usually free from involvement of 
subcutaneous tissue in any definite manner and the rapid weight loss en- 
countered is probably the result of numerous factors. 

Blood: The blood usually shows evidence of a depression of the bone 
marrow function, leukopenia, thrombopenia and a moderate anemia. The 
cause of the depression in the bone marrow is not definitely known. It may 
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be due to a toxic damage or to vascular lesions in the marrow. Leukopenia 
is often cited as a principal feature of the blood picture ; however, Bauer 25 
states that only 30 per cent of the 65 cases at the Massachusetts General 
Hospital had low leukocyte counts. Except in the event of superimposed 
infection or complication, one does not find a leukocytosis. Rose and 
Pillsbury 10 claim there is a roughly uniform reduction in the number of all 
the leukocyte forms, with perhaps some tendency toward a relative increase 
in neutrophiles. 

The sedimentation rate is most often increased and remains so during 
clinical remissions. 


Various chemical analyses of the blood show no significant changes except 
for an increased urea nitrogen in cases in which there is azotemia. 

It is not uncommon to get false positive tests for syphilis. Davis and 
Ayman 26 believe the positive Wassermann test is due to a disturbed colloid 
and lipoid balance of the blood serum. Coburn and Pauli 27 observed in 
two classical cases that the factor responsible for the anticomplementary re- 
action was in the globulin fraction which was increased in the serum. 

Serous Membranes: Inflammation of the serous membrane of the pleural, 
pericardial, and peritoneal cavities is of common occurrence. The involve- 
ment usually manifests itself by pain, friction rubs, and signs of effusion 
All 17 patients reported by Reifenstein et al. 14 showed some evidence of 
pleuritis. Most of the friction rubs are recorded as pericardial. It is com- 
mon for signs of pulmonary involvement to be present for many months 
According to Klemperer et al.“ the involvement of the serous membranes is 
rom the beginning a relatively deep process by virtue of primary injury to 
the connective tissue. 


Cardiovascular System: The pathological changes in the heart are not 
constant.. ICeil 24 finds there is gross evidence of pathologic changes in the 
endocardium, both valvular and mural, in approximately 30 to 50 per cent 
o cases. s a rule, patients with acute lupus erythematosus disseminatus 
d from complications other than myocardial failure. Clinically the myo- 
cardium ,s usually spared. The most common alteration of the eto- 
cardiogram ts low voltage in all leads which is interpreted as damage to the 
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Gross are but a part of a complex injury whose essential feature is the de- 
generation of the noncellular components of the collagenous tissues. 

Occasionally the atypical verrucous endocarditis of Lihman and Sacks 2 
is found. Since their report of four cases in 1924, Gross 31 in 1932 found 
among 6,000 autopsies, 37 possible cases of Libman-Sacks endocarditis, of 
11 of which he was certain; Baehr ct a!. 4 found 13 cases in their reported 
series of 23 cases ; and in 1940 Gross 30 observed eight cases in a series of 23 
cases of acute lupus erythematosus disseminatus. According to Gross 30 
the primary and fundamental change in atypical verrucous endocarditis 
(Libman-Sacks) appears to he in the endothelium. The findings of 
Klemperer ct al. 28 arc opposed to this statement of Gross. They say that 
widespread damage is evident in all layers of the heart by virtue of a basic 
injury primarily localized in the connective tissues. Aschoff bodies and 
Bracht-Wachter lesions are absent from the myocardium in the atypical ver- 
rucous endocarditis. 

Klemperer et al. 28 say it is the connective tissue, primarily, which is in- 
jured in acute lupus erythematosus disseminatus. The fibrinoid degeneration 
of collagen fibers in the adventitia produces the vascular lesions which are a 
mere local expression of the fundamental connective tissue injury. In con- 
trast to other systemic vascular diseases, such as periarteritis nodosa and 
malignant sclerosis, the blood pressure usually remains normal. The minute 
vessels (capillaries) are more commonly involved in acute lupus erythe- 
matosus disseminatus. 

Renal: Renal involvement is common. Mallory 22 ' 23 says that nephritis, 
even though the changes may be minimal, can be found in 70 per cent of 
the cases. He speaks of the nephritis as being the focal glomerular type in 
which one may find occasional glomerular tufts or even the single loops of 
the tufts like those of glomerulonephritis but with many entirely normal 
glomeruli. Sticlcney and Keith 32 describe the- lesions in more detail. In 
their series of 15 cases, they found a proliferation of the endothelial cells of 
the glomerular capillaries with hyaline thickening of these capillary walls 
and an irregularity and thickening of the basement membrane. They regard 
these changes as somewhat similar to those found in acute glomerulonephritis 
and the toxemias of pregnancy. The lesions are considered secondary to the 
toxic processes and do not represent primary renal disease. Keith ss sum- 
marizes the renal changes as 'follows: “(1) Renal insufficiency does not 
play an important role causing death, since severe chronic uremia very seldom 
occurs. (2) The histologic changes in the kidney are almost never as ex- 
tensive as those seen in cases of progressive glomerulonephritis of similar 
duration. ... (3) The usual renal lesions, particularly those of the glom- 
erulus, may resemble the lesions found during the first two weeks of acute 
glomerulonephritis. But in lupus erythematosus renal anomalies such as 
albuminuria, cylindruria, and microscopic hematuria may persist for two or 
three years in contrast to a few weeks in the former condition and yet similar 
histologic findings be present. This fact suggests that the renal lesion in 
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lupus erythematosus is a mild reaction to a toxic agent with minimal scar 
formation. (4) Further study has indicated that this renal lesion is non- 
specific and can be produced in various toxic conditions as, for example, lupus 
erythematosus, ulcerative colitis and peritonitis. (5) Finally, we have ob- 
served in some of these cases albuminuria varying periodically from grades 
1 to 4 and at necropsy only minor histologic changes in the glomerulus. Such 
findings suggest that the renal lesion may be temporarily reversible and analo- 
gous to what sometimes occurs in the skin lesions.” 

The “wire-loop” appearance, due to a peculiar hyaline thickening of the 
walls of the glomerular capillaries, was first described by Baehr, Klemperer 
and Schifrin, 4 and according to the authors, it does not contain amyloid or 
lipoid material. Klemperer et al. 2s by using the Mallory connective tissue 
stain, feel that the “wire-loops” indicate a fibrinoid degeneration and col- 
lagenization of the basement membrane. This “wire-loop” appearance is not 
a constant finding. Mallory 34 - 35 was able to find it in only one-half of the 
cases at the Massachusetts General Hospital. It is interesting to note that 
Baehr et al., 4 in speaking about the wire loop appearance, said, “this very 
characteristic lesion has not been seen by us in any other human diseases, 
except perhaps eclampsia.” It resembles the glomerular and vascular lesions 
described by Wadsworth 30 in horses which have been immunized by repeated 
intravenous injections of. live bacteria, especially of the pneumococcus and 
streptococcus group. Klemperer et al. 2S claim to be able to distinguish the 
“wire-loops” in lupus erythematosus from, those occurring in eclampsia, renal 
amyloidosis, and malignant nephrosclerosis. However, they state that the 
morphologic aspects of fully developed vascular necrosis obtaining in ac- 
celerated arteriosclerosis and in lupus erythematosus are indistinguishable. 

Hypertension is relatively uncommon according to Baehr and his asso- 
ciates, whereas Rose and Pillsbury 10 found hypertension present in approxi- 
mately one-third of their- cases. 


Miscellaneous: (a) Eyes: Intra-ocular lesions are common and assume no . 
definite pattern. Maumenee 37 points out that clinically and pathologically 
t ic white -fluffy exudates do not differ from those of hypertensive retinitis. 

oti exudates are made up of cytoid bodies. Histologically, he found 
tiat the small superficial retinal hemorrhages were neither related to the 
arger retinal vessels nor to the white spots but were located in the nerve-fiber 
ayer o t le retma. The lesions are not necessarily associated with renal 
disease because the blood pressure is usually normal, nor are they related to 

srnrS 1 ®™ bohc P henome . na because the blood cultures are for the most part 
sterile. The evidence points to the lesions being local in origin and repre- 
senting but one of the manifestations of a systemic disease. Keil 24 claims 
t lat papilledema is more common than is generally suspected. He attributes 

t le papilledema to vascular damage, “with the transudation n-f 

fluid in relation to the papilla.” transudation of edematous 

Even though there may be rather extensive changes in the fundi *. 
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( b ) Central Nervous System: The marked irritability, the clouding of the 
sensorium, delirium, stupor, and unconsciousness observed in some patients 
point to cerebral involvement. On the other hand, some patients remain 
mentally clear to the end. Tremaine 20 recorded the occurrence of adhesive 
meningitis in a single case. Keil 21 observed an instance of chronic meningo- 
encephalitis. Jarcho, 38 in his case 5, described many of the cerebral vessels 
containing thrombi. Areas of distinct encephalomalacia were present in 
the cortex and the cornu ammonis. There were no vascular lesions in the 
eyegrounds. Blood cultures were sterile and even though the patient had 
verrucous endocarditis, there was no bacterial endocarditis. Lobar pneu- 
monia was the terminal complication. 

( c ) Lymph System: Lymphadenopathy is common and it may precede 
the appearance of the skin lesions. Keil 21 says that the lymphadenopathy in 
acute lupus sometimes becomes as marked as that in tuberculosis. Goecker- 
erman’s 30 treatment of irradiation of the deep gland-bearing areas is evi- 
dently based on a belief that all the deep glands are involved. Mallory 25 
speaks of a great increase in blood vessels and necrosis of the germinal centers 
in the lymph g lands. GinzJer and Fox 11 first noted the - occurrence of pe- 
culiar lesions in the lymph nodes and spleen. Microscopically the lymph 
nodes showed “distinctive areas of focal necrobiosis with or without peculiar 
hematoxylin-staining bodies” ; the spleen showed “periarterial areas of 
necrosis of the follicular lymphoid tissue, periarterial fibrosis and intimal 
arterial thickening.” Splenomegaly is uncommon. 

Etiology: The cause of acute disseminated lupus erythematosus is still a 
matter of much speculation. At the present time, there are essentially three 
schools of thought concerning the etiology. One group, predominantly 
German, believe that the disease is associated with tuberculosis in most in- 
stances. A second group, mostly English, feel that it is due to a septicemia 
probably of the streptococcus. The third group, notably the Americans, 
favor the varied etiology (mostly toxic). 

For a long time many authors regarded this disease syndrome as a mani- 
festation of tuberculous infection or as an allergic response to tuberculo- 
toxin. Goeckerman, 30 Reitmann and Zumbusch, 40 and Low, Logan and 
Rutherford 41 reported cases in which the lymph glands were extensively 
involved. Keefer and Feity, 8 in one of their cases, made an inoculum from a 
lymph gland which showed no histologic lesions characteristic of tuberculosis. 
They, then, injected the substance into the testes of a rabbit from which a 
human strain of tubercle bacilli was recovered. Unusual sensitiveness to 
tuberculin was noted by Ravogli 42 who had two patients die after the cu- 
taneous injection of 0.001 mg. of tuberculin. Keil, 43 from an exhaustive 
study, concludes “that the occurrence of tuberculosis in cases of lupus ery- 
thematosus is coincidental and unrelated.” 

An infectious etiology is suggested by the clinical features of the disease. 

H. J. Templeton, commenting upon Madden’s 12 paper, told of two cases of 
acute lupus that recovered after a vaccine, which was prepared from the 
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hemolytic streptococci cultured from the patients’ abscessed teeth, was admin- 
istered intradermally. He stated : “Whether the recovery occurred because 
of the vaccine or in spite of it I am not prepared to say. I believe some of 
the cases are streptococcal in origin, and it is possible that desensitizing 
therapy may be of some value.” Various organisms have been recovered 
from the blood stream but one is inclined to think that these are terminal in- 
vaders. Blood cultures are persistently sterile in the great majority of cases. 
Roxburgh 44 believes “that all cases of lupus erythematosus are the result of 
a sensitization of the skin to light by toxins of either the tubercle bacillus or 
streptococcus.” O’Leary 45 and Pels 46 also believe that the disorder is due to 
a toxemia, probably attributable to a bacterial agent. As is well known, the 
local Shwartzman phenomenon (intense vascular damage) occurs at the skin 
area previously prepared by injection of bacterial toxin if a small amount of 
bacterial toxin is injected intravenously 24 hours later. Apitz 47 and also 
Gerber 48 found that vascular lesions could be reproduced experimentally in 
various viscera by the repeated intravenous injection of bacterial toxin. 
Gerber felt that preliminary preparation in some animals with both an intra- 
dermal and intravenous injection enhanced the development of systemic 
vascular lesions. 


_ Pulay 49 and Gennerich 50 were among the first to note the hypersen- 
sitiveness of patients with disseminated lupus erythematosus. Pulay thinks 
that the location of the skin lesions is due to photosensitivity. He attributes 
the photosensitiveness to any one of the products of metabolism such as 
glucose, acetone, hemoglobin, urea, lactic acid, hematoporphyrin and tyrosin, 
and other chemical substances which have been shown to produce photo- 
sensitiveness. In cases in which tuberculosis is prominent, he considered the 
cause to be the sensitizing action of the tuberculotoxins. Ludy and Corson 51 
have recently reported the presence of hematoporphyrinuria and of lead in 
the skm of 15 out of 18 cases observed in Philadelphia; and they believe the 
disease to be increasing in frequency in this locality. Lewis 62 has pointed 
out that the cutaneous areas most often affected are those in which the capil- 
laries are of the atonic type (that is, they do not respond normally to the 
injection of vasoconstrictor substances). Wilson 53 purposely exposed a 
sma area of skm to ultraviolet rays ; and almost immediately the patient de- 
veloped a severe inflamed area that spread to the rest of the body. 

t- 50 b . die 7 s diat a sensitizing substance results from the destruc- 

tion of the lymph glands by an unknown disease. The ferments of the 
lymphocytes are freed and circulate in the vascular system as foreign proteins 
whtcl,, when subjected to irritation by light, air, and mechanical agents Z- 

tub“ culosk 1S ' ” 0t th!nk the 'y^phatic involvement is due to 


The histopathology of the disease appears to be the result- n-F o + • 

chiefly for the capillaries and to a lesser extent, the a rt “a^“ 
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This would explain the wide variety and variability of visceral involvement, 
and the protean clinical nature of the disease. However, Klemperer et ai. 28 
in a recent histopathological study of 20 cases of lupus erythematosus dis- 
seminatus conclude that the characteristic organic changes, previously con- 
sidered as heterogeneous, can now be understood as local manifestations of 
the widespread damage of collagen. They go on to say that “the various 
concepts of lupus erythematosus as a disease with predominant localization- 
in a single organ or as a diffuse disease of the peripheral circulation can be 
entertained no longer.” 

The role of the endocrines, especially the ovaries, must at least be con- 
sidered as a possible contributory or predisposing factor. Certain cyclical 
variations in ovarian function are often associated with changes in the skin 
such as flushing and sometimes bleeding from the mucous membranes. 
Contratto and Levine 20 claim gratifying results following roentgen irradia- 
tion of the ovaries. 

Therapy: Inasmuch as the etiology is not established, therapy is mostly 
supportive and symptomatic. Rest in bed and good nursing care are 
essential. 

Search for and eradication of foci of infection and the use of vaccines 12 
(autogenous) have their merits, but eradication of foci of infections should 
never be undertaken during the acute phase (Keith and Rowntree 5S ). 

Most of the metallic elements are contraindicated because there are com- 
monly present leukopenia and thrombopenia. Fluids not incompatible with 
the renal condition are important; dextrose, administered intravenously, is 
sometimes an aid. Blood transfusions have given at least temporary remis- 
sions. Salicylates may be given for the fever and arthralgia. 

Exposure to any form of actinic therapy is dangerous. 54 However, 
roentgen irradiation of the ovaries warrants a trial. " D 

Reports vary as to the effectiveness of sulfonamide therapy. So far re- 
sults have not been encouraging. 

Case Report 

Case 1. M. E. D., aged 32, a colored housewife, was admitted September 10, 
1940, and died October 24, 1940. 

Complaint: “Pain's in arms and legs for three weeks.” 

Family History: Irrelevant. 

Past History: The patient had always enjoyed good health except for diphtheria, 
measles, mumps, varicella, and pertussis in childhood and influenza at the age of 16. 
She had never had any of the other infectious diseases. She had had frequent bouts 
of sore throats associated with trembling spells, abdominal pains and chills at the age 
of 12. There was no history of swollen or painful joints. Since then she had had 
mild exertional dyspnea. She had never had any visual or auditory disturbances prior 
to the present illness. There was no history of a chronic cough, hemoptysis, or 
night sweats. The gastrointestinal, genitourinary, menstrual and neuromuscular sys- 
tems had always been normal. Her habits were exemplary and her development was 
normal. There had never been any skin eruption until the present illness. 
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Present Illness: The patient felt well until three weeks prior to admission when 
she was stricken suddenly with severe, constant aching pains in all her joints, but 
there was neither redness nor swelling. There were intermittent, sharp, aching sub- 
sternal pains unrelated to meals and respirations. Associated with, the arthritis 
were marked malaise, anorexia, headaches, vertigo, diplopia and blurring of vision; 
however, the latter two symptoms gradually disappeared after several days. She felt 
feverish and had profuse night sweats. During the weeks before admission, she 
suffered from chilly sensations, trembling of her limbs, nausea, vomiting, frequency 
and urgency of urination with incontinence, and a moderately severe cough productive 
of small amounts of blood streaked, rusty sputum. 

Physical Examination: The temperature was 102° F., the pulse rate 80, and her 
respirations 32 per minute. The blood pressure was 125 mm. Hg systolic and 75 mm. 
diastolic. She was fairly well developed and nourished but appeared acutely ill. 
The patient was restless and dull mentally. 

The skin was quite dry and there was evidence of recent weight loss. There was 
no rash, excoriation, or abnormal pigmentation. The hair was that of a normal col- 
ored female. The bases of the finger nails were slightly puffy and cyanotic. 

The bones were normal. There was no tenderness or swelling. 

There was no general glandular enlargement. The epitrochlears were bilaterally 
palpable and two or three glands were felt in each axilla. 

Examination of the head revealed nothing abnormal. The optic discs were nor- 
mal. The arterioles were irregularly constricted and showed A-V nicking. The 
venules were moderately distended. There were two small linear hemorrhages near 
each disc. The mouth showed some gingivitis and dental caries. The tongue was pale 

and there was mild papillary atrophy. The pharynx was clear and the tonsils were not 
enlarged. 


, ' le thorax was symmetrical and well formed. There was diminished expansion 
of the right lung as compared to the left. The percussion note was resonant anteriorly 
but there was impairment from the right mid-scapular region down. The breath 
sounds were clear anteriorly ; they were tubular over the right base and there was also 
a moderate number of fine dry rales. The heart was very little enlarged to the left, 
l ie rate was moderate and the rhythm regular. The sounds were of fair quality’ 

£ ,he aortic - A ,ow pitdi ' d ^ 

s,ig " tly tender and pa,paUe ' jnst 

Laboratory Examinations : 

Blood examination showed: red blood cells 4?nonnn , 

gm., 45 per cent (Sahli) (normal 14 5 L inn ’ ° cu : . mm ,- hemoglobin 6.5 

sedimentation rate 60/20- volume i. ,^ er cent ) > white blood cells 4,000; 

MCV 62 cubi microns • MCH 15 4^? ^ bl °° d ^ 26 ‘ He ™tocrit studies 

count : myelocytes 0 per’ cent nra M< 3J C 25 %- Differential 

neutrophiles 60 per cent, eosinophiles 0 per cent'basophiks 0 per " T“’l ses , mented 
4 per cent, monocytes 4 per cent. 1 ’ asoplllies 0 P er cent, lymphocytes 

othef ofle^eTilU No 

cells. No sickling. CdlS noted ' PlateI *s normal. No abnormal 

Eagle test was negative on three different occasions 

per 100 c.c. three dayTLCfdeath.^Totd pfotein 73 ™ ° n admission 92 mg. 

P otein /.3 gm. per cent. A/G ratio 
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2.6/47. Chlorides 290 mg. per cent. NaCl 478 mg. per cent. Cholesterol 130 mg. 
per cent. Calcium 9.7 mg. per cent. Phosphorus 5.3 mg. per cent. Phosphatase 6.0 
Bodansky units. Uric acid 3.2 mg. per cent. Creatine 1.9 mg. per cent. Icterus 
index 5. Van den Bergh 0.2 mg. per cent, indirect reaction. Formol gel 4-f. 

Blood cultures were repeatedly negative. Blood agglutination, tularemia— 0, 
typhoid II— 0, typhoid 0—0, paratyphoid A— 0, paratyphoid B— 0, proteus X 19—0. 

Urine was cloudy, yellow. Specific gravity 1.019, reaction acid. Albumin 2+. 
Sugar 0. White blood cells 3-4 per high power field. Red blood cells 0. Occasional 
granular and rare hyaline cast. Bilirubin, negative to trace. Urobilin 4-f to 0. 
Stool negative. No pathogenic organisms. Sputum examination showed no tubercle 
bacilli, 72 hour concentrations. Sputum culture showed mixed flora, no organisms 
predominating. 

Spinal fluid was clear; 2,cells/cu. mm. one lymphocyte and one crenated red 
cell. Pressure normal. Wassermann reaction negative. Pandy negative. Culture 
showed no growth. Pleural fluid was clear, yellow. Specific gravity 1.020. Cells 510 
per eu. mm., mostly lymphocytes, rare polymorphonuclear. Cultures, aerobically and 
anaerobically were negative. Concentration test for tubercle bacilli was negative. 
Guinea pig inoculation revealed no tubercle bacilli. 

Tuberculin skin tests negative to 1 : 100 (old tuberculin). 

Roentgenogram of chest (9/11/40) : Outlines of right side of heart not made 
out. Left side seems enlarged. Aorta widened. Diffuse denseness over right lower 
half of lung due to consolidation or fluid. (9/20/40) : Changes in both lower lung 
fields, due to fluid. (10/10/40) : Some clearing of right lung field. 

Course: On admission the patient had signs of consolidation in the lower right 
lung and, although the pneumococci present in the sputum could not be typed, she 
was started on routine therapy of sulfapyridine. Supportive therapy which included 
intravenous glucose and saline was also given; and on the seventh and ninth hos- 
pital days she received transfusions of 450 c.c. of whole blood. The temperature 
remained elevated from 101° F. to 104° F., and was septic in character. Inasmuch 
as some observers considered the possibility of a lung abscess the patient was 
given 0.45 gm. neoarsphenamine on the. seventh day and every other day thereafter 
for a total of six doses. Sulfapyridine was discontinued on the tenth day. 

Signs of fluid in the right chest became evident on the nineteenth and again on 
the thirty-first hospital days. Thoracentesis yielded respectively 700 c.c., and 350 
c.c. of clear, straw colored fluid which was bacteriologically negative. The pulmon- 
ary consolidation in the right lung persisted and since tuberculin tests of 1 : 100 on 
the twenty-fourth day were negative the patient was started on routine sulfathiazole 
therapy on the thirty-second day in an attempt to combat the septic course. 

About the time sulfathiazole therapy was instituted the patient developed a 
macular rash on the bridge of her nose which extended in a - butterfly shape to both 
cheeks. In two days the rash became exfoliative and spread rapidly to the neck, arms, 
thorax and limbs. The epithelium of the involved areas desquamated in great sheets. 
The diagnosis of acute lupus erythematosus disseminatus was then evident. Sulfa- 
thiazole was continued for nine days, but it did not alter the rapid, downward course. 
The patient lost weight very rapidly and became markedly emaciated. The tem- 
perature rose very suddenly to 104° F. on the forty-fifth hospital day and she died. 

Throughout her hospitalization she had a fine to coarse tremor, muscle tenderness, 
and moderate stiffness of the joints. The ankle clonus observed on admission 
gradually disappeared after three weeks. The ophthalmological appearance of the 
fundi remained unchanged until the dermatitis appeared and then an increasing num- 
ber of small hemorrhages and exudates appeared in the fundi. 

No pleural or pericardial friction rubs were ever heard. The systolic murmur 
present on admission was not audible several weeks later. 
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Patient developed an azotemia (non-protein nitrogen 92 mg. per 100 c.c.) several 
days before death. There was no rise in blood pressure, and examination of the 
urine revealed no changes other than those previously found. 

Autopsy Findings * Anatomical Diagnosis: Disseminated lupus erythematosus; 
necroses and scarring in lymph nodes ; focal necroses and hemorrhages in spleen with 
perivascular scars; focal necroses in pancreas; organizing fibrinous pleurisy; hyaline 
thickening of alveolar walls in lung; focal myocarditis, slight scarring in heart; 
chronic epicarditis; chronic mural endocarditis with areas of fibrinoid degeneration; 
healing focal necroses and periportal infiltration in liver; generalized lesions of small 
arteries; acute splenic tumor; organizing thrombi in ovarian veins and perivesical 
plexus; subacute nephritis. Purulent bronchitis (slight); unidentified fungus in a 
small bronchus. Calcified tuberculous focus in lower lobe of right lung; calcified 
peribronchial nodes; calcified tubercle in spleen. Decubitus ulcer. 

Gross Findings. The autopsy was performed six hours after death. The body 
was that of a slender, fairly well developed, colored female. The skin of the entire 
body showed fine desquamation. Over the abdomen and left thigh the desquamation 
was more marked and there was a moderately thickened layer of cornified epithelium. 
A. decubitus ulcer, 4 cm. in diameter, was present over the sacrum. The cervical, axil- 
lary and inguinal nodes were palpable but only moderately enlarged. 

Serous Cavities: The pericardial cavity contained 60 c.c. of yellowish, slightly 
cloudy fluid. The pericardial surfaces were smooth but more opaque than usual. 
There were a few filmy adhesions over both lungs; there was no fluid. Except for 
thread-like adhesions over the dorsal surface of the liver, the peritoneal cavity 
showed nothing remarkable. 

Heart: The heart weighed 350 grams. It was not dilated. The measurements 
o the valve rings were within normal limits. The epicardium was more opaque than 
usual, indicating slight thickening. The surface was smooth. No gross lesions were 
seen in the myocardium or endocardium. All of the heart valves were grossly normal 
except the non-coronary cusp of the aortic valve where several tiny spines, ap- 
parently fibrous, were attached to the corpus Arantii. The coronary orifices were 
normal and the vessels not sclerotic. 

Lungs: The anterior surfaces of both lungs showed diffuse thickening of the 
r n l a s ‘ miIar . chan ge was seen on the posterior surface of the right lung. 
Most of the thickening was due to fibrous tissue but in places there was slight 

3£S? The°l f r \ Pa ? hy arCaS in the P° Steri ° r P** of each lung appeafed 
edematous. The larger bronchi contained sticky mucus. There was no gross con- 

loweHobe ThTl Th* “* “ f°“?- 3 mra ' in ,liamet ' r . in the middle of the right 
X. .T p n0 *! a j hilura o£ '»”* contained calcified foci. 

at,airif^“ e cSS. W melkl E Xhad here ^ bT" ^ "“I' ^ 

splenic vein and Jury were patera, 53 ^ C °' 0rati ° n ' T " e 

the loMa«o„\rLSX 15 ac« S ed “XTSfbf ST*"* V Z X ^ “ SUaI; 
grossly normal. y accentuated. I he. gall-bladder and bile ducts were 

caps“of «ch h k1d5 h lai d S S^t ^ThfT “, d Wt 150 Krams - Th c 

smooth. Both kidneys appeared nale anH " n ex ^ rnai surface of the kidney was 
straight but somewhat blurred The lining ofTlte ° n s , ectl ? n the corti cal striae were 
normal. About each ureter Z and a PP<*red 

tissue about the ovarian veinc nc T>_et. . . ," er lan usual, including the 


tissue about the ovarian veins as well RntP ^ t . er than usual - including the 
thrombus material was maWj decXLd aS TZT V ,' maroM ained thrombi. The 
broad ligament on the lei, thef £* of the 

Frank B. KmdeU, M.D., Chief, Division of Pathology, Baltimore City Hospitals. 
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Bladder : The bladder was contracted and its lining normal. 

Pelvic Organs: The uterus was small. There were a few myomata a few milli- 
meters in diameter. A cyst, 2 cm. in diameter, containing old blood, was present in 
the left ovary. The tubes were grossly normal. Around the neck of the bladder there 
were thrombi in small veins. 

Lymph Nodes: The peritracheal nodes were moderately enlarged. Some of them 
contained well walled-off old caseous foci and a few such lesions were calcified. The 
lymph nodes around the abdominal aorta and iliac vessels were larger and soft. These 
on section showed a bulging, somewhat nodular, cut surface. There were a number 
of little granules visible which suggested follicles, and about some of these there were 
narrow hemorrhagic zones. Other lymph nodes were firm and rubbery in consistency 
and on section appeared white and fibrous. The peri-pancreatic lymph nodes and 
those at the hilum of the liver were moderately enlarged. 

The pancreas, adrenals, stomach and intestines were grossly normal. The neck 
organs showed nothing remarkable. The tonsils were not obtained with the specimen. 
The femur bone-marrow was moderately hyperplastic. The thyroid and parathyroids 
showed no gross lesions. There was very little subcutaneous fat. The muscle in the 
thigh showed nothing. The record contained no mention of the joints which ap- 
parendy were not examined. 

Brain: The meninges over the surface of the brain were grossly normal. The 
vessels at the base were not sclerotic. The dorsal anterior convolutions were dis- 
tinctly smaller with wider sulci, indicating much more atrophy than one would expect 
at this age. 

On sectioning the brain the ventricles were not enlarged. Throughout the brain, 
particularly in the white matter, there were minute reddish streaks (this may have been 
merely pigment from the embalming fluid). In the corpus striatum, particularly the 
thalamus, there were a number of tiny holes, in the gross like minute cysts. These 
were probably minute areas of perivascular atrophy. 

The hypophysis and pineal showed nothing abnormal. 

Microscopic Findings. Heart: There were minute fibrous scars in the myo- 
cardium. There were loose accumulations of fibrous tissue about fairly numerous 
small vessels. These were concentric and completely surrounded the vessel. In a 
few places there were early suggestively granulomatous lesions with mononuclear cells. 
Occasionally a perivascular lesion extended into the surrounding myocardium and 
the proliferative fibrous lesion included very shrunken atrophied muscle fibers. Min- 
ute blood vessels showed a pink-staining material in their walls, sometimes with 
perivascular mononuclear cells and proliferation of the intimal layer. Others showed 
largely necrosis. 

In the endocardium there were flat little patches of fibrous scar tissue. In some 
of these there were minute areas, or central-longitudinal streaks, of hyaline necrosis. 
The diffuse opacity of the epicardium, as seen in the gross specimen, was due to a 
thickening of the fibrous tissue forming loose bundles of collagenous material. Not 
infrequently there were little patches of necrosis with a. few mononuclear . cells. 
Occasionally one encountered a red-staining, wavy or spiral appearing, coagulation of 
connective tissue perpendicular to the surface of the heart — “fibrinoid degeneration.” 
There was diffuse but slight infiltration with lymphoid and mononuclear cells. 

Lungs: There was an organizing fibrinous pleurisy with very little cellular in- 
filtration. There were a few polymorphonuclear leukocytes and a few mononuclear 
cells. Beneath the exudate the pleural connective tissue formed a thin hyaline layer 
staining deeply with eosin. No bacteria could be demonstrated in the pleural exudate. 

In the parenchyma of the lung there was no fresh pneumonia. There were areas 
of collapsed lung tissue in which mononuclear cells were found in the collapsed air 
spaces and also in the alveolar walls. In these areas there was a hyaline thickening 
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of the alveolar walls. Many of these little streaks contained an occasional mono- 
nuclear cell, suggesting that a former exudate was in process of being incorporated 
into the alveolar wall. Where the lung was more expanded these hyaline thickenings 
of the alveolar walls could still be found in numbers and had an appearance very like 
that of the so-called “wire-loop” lesions described in the kidney in this condition. 
In part the bronchi were contracted and contained only a little mucus with a few cells. 
In the .same sections other bronchi were normally wide. Only here and there did 
a bronchus contain a purulent exudate. Stains for bacteria showed a few Gram 
positive cocci, some of them in polymorphonuclear leukocytes. In- one section - two 
minute bronchi contained a purulent exudate and hyphae of a fungus. The mycelium 
was wide and short and in the hematoxylin and eosin sections seemed to show septa. 
Other preparations from the same block failed to show this organism, and smears 
from many bronchi from the gross lung were spread and stained without showing any 
other of these organisms. 

The vessels in the lung not infrequently were the seat of a hyaline necrosis but 
in only one vessel was anything suggesting a thrombus to be found. 

The changes in the alveolar walls of the lungs were not unlike the "wire-loop” 
lesions described in the kidney and to our knowledge have not been previously 
mentioned. J 


Spleen: There was an acute splenic tumor characterized by clumps of cells in the 
splenic pulp, often about tiny vessels and with the character of plasma cells or cells 
with lymphocytic nuclei and a basophilic cytoplasm. There were multiple hemorrhages 
and minute necroses in the splenic pulp. Occasionally there were concentric hemor- 
rhages about Malpighian bodies. In some instances these showed coagulated blood 
and organization. There were some perivascular scars and others in intermediate 
stages suggesting that they were the result of the organization of the hemorrhages 
mentioned. Many little vessels in the Malpighian bodies were hyaline. There was 
swelling and hyalmization of the fibrous tissue in the capsule. Multiple minute 
areas of necrosis with a few polymorphonuclear leukocytes could be found, suggesting 
that this was the early stage of the process. 

Pancreas: The pancreas was well preserved. There were minute areas of 
necrosis with early scarring. In one such area which was a little larger, there were 
arge swollen collagenous fibers about a small artery and nerve. In the periphery of 
the pancreas there was a small focus of "fibrinoid degeneration” in the peripancreatic 

onB one o£ th ' fibro “ s septa ' In this ^ 

, There We a few sma " scars extending 

a small Module, suggesting 

fixatfof'it S' St SoSlTre'Selw' 'S °‘ S nKdu,li sho » ed S°° d 

dilated. Many of the shrunken atronhied r 11 ^ s lrunken and the capillaries 

fuse thickening of the tpsuk if W There Was a dif ~ 

eration.” There were fibrous collars about areaS ° f “ fibnnoid degen- 

Kidncys: There was an acute Id l f a «d medium sized blood vessels. 

showed swelling of the tuft epithdium^and^ntersritri^f 30 ' 3 ° f the & lomeruli 
*e capillaries. There were coLe gr^S 



858 


HARLEY E. CLUXTON, JR., AND LOUIS A. M. KRAUSE 


of the glomerular spaces. Only an occasional glomerulus showed a thin layer of 
adhesions between the glomerulus and capsule. Here and there were hyaline 
necroses, usually in the portion of the glomerulus near the entering arteriole. In 
these instances in which the arteriole was present, some showed early hyaline 
changes. Here and there were older glomerular lesions with the character of an 
intercapillary glomerulonephritis. Ring-like thickenings were also present like those 
of the “wire-loop” lesions, but these were hardly distinguished from the more general 
interstitial alteration and seemed to be simply a later part of the same process. The 
small and larger arteries showed little. About some of the small arteries there were 
adventitial cellular accumulations of plasma and mononuclear cells. 

The tubular changes were more pronounced than the glomerular lesions. In 
general the tubules were dilated, with low epithelium. There were numerous casts. 
Loops of tubules everywhere were the seat of hyaline droplet degeneration. Not in- 
frequently in such areas the tubule contained laked red blood cells. In other areas 
where the cytoplasm was filled with these coarse granules the cells were actually 
necrotic and there was early regeneration. Here and there shrunken groups of 
tubules contained deep red staining small casts and in the interstitial tissue there were 
lymphocytes and plasma cells and a suggestion of very early scarring. 

In those sections which showed the renal pelvis, the interstitial epithelium was 
normal except for slight autolvtic changes and there was no pyelitis. 

Bladder: The bladder appeared contracted. Despite the contraction and natural 
thickening of the submucosa, it still seemed fibrous and scarred. There was no evi- 
dence of a chronic cystitis. In the bladder wall a small artery had a hyaline necrosis 
of its intimal layer with fragmentation of cells, and a slight inflammatory reaction. 

Uterus: There was atrophy of the uterine mucosa and there were multiple minute 
hemorrhages. The lower layer had a number of glands, whereas in the superficial 
half of the uterine lining there were only a few tubular glands approaching the sur- 
face. In the uterine wall the vessels were greatly thickened. The intima in such 
cases showed a hyaline thickening and also an obliterative endarteritis which was 
more like that found in the uterus in a person of 60 to 80 years than in one 32 
years of age. These vessels showed thick hyaline layers in the intima. In other 
vessels the intima was fibrous and many of the small arteries showed an intact 
intimal and medial layer with a broad zone of hyaline change about them. Even the 
uterine muscle appeared atrophied, and there was a diffuse hyalinization. 

Ovaries: There was a hemorrhagic cyst in one ovary with early organization of 
the blood clot. In the margin there were no definite lutein or follicular cells which 
were recognizable. Nearby there was a smaller cyst with a fibrous organizing layer 
in the periphery and a great deal of hemosiderin pigment. In this same section there 
was a well developed follicle in an intermediate stage of maturation. 

Ovarian vessels: The sections across the ovarian vessels containing thrombi 
showed veins containing thrombi in all states of organization. The vessel walls 
showed proliferative changes but no definite alterations that could be considered the 
result of inflammation. Many small arteries had very thick hyaline bands in the 
position of the internal elastic lamella overlaid by a proliferative change in the intima. 
Some of these vessels showed an infiltration of mononuclear cells in the adventitia 
and media. 

Fallopian Tube: There was a chronic salpingitis with adhesions between the 
papillary projections of the folds. In some of these there were small hemorrhages. 

Pharynx: In the sections of the pharynx there was only a slight round and mono- 
nuclear cell infiltration in the submucosa. The epithelial layer was intact: In one 
of the sections a microscopic lesion was found in which there was a dense hyaline 
change in a group of collagenous fibers. 
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Thyroid and Aorta: The aorta itself was normal. As part of the section the 
pleural and subpleural tissue was present. Here there was a zone of granulation tissue 
with only a few polymorphonuclear leukocytes and many plasma and mononuclear cells. 

Lymph Nodes: There were nine blocks from representative lymph nodes, both 
the peripheral and internal groups. In all the nodes the solitary follicles had 
practically disappeared. The lymph cords and sinuses were inconspicuous. Some- 
times throughout the whole node, and in all of them in patchy fashion, there was an 
increased vascularity and these tiny vessels were thickened. In some places the cap- 
sule was thick and fibrous and often bands of cellular connective tissue extended into 
the node. About numerous small vessels there was what appeared to be new-formed 
cellular connective tissue around the group of vessels, and this was infiltrated with 
mononuclear cells. Fresh necroses were present in half the sections. These varied 
in size from microscopical areas to the largest which was 5 mm. in diameter. In the 
necrotic areas the cells and nuclei were fragmented. The larger of these lesions were 
not unlike the fresh suggestively caseous lesions of tularemia. In one node the lesion 
extended to the periphery where the capsule was involved in an inflammatory lesion. 
Here there were accumulations of polymorphonuclear leukocytes, mainly mononuclear 
cells, and in small areas the capsular tissue was necrotic. There was inflammation 
in the fat about the node. Distended lymphatics contained leukocytes. Small vessels, 
both lymphatics and arteries, showed an interstitial and perivascular inflammatory 
lesion. The cells present here were plasma and mononuclear cells. 

Several of the nodes showed considerable hemosiderin pigment in phagocytic cells. 
No tubercle bacilli nor bacteria could be demonstrated in the necrotic lesions. 

Skin: Five blocks were prepared from representative portions of the skin lesions. 
Microscopically all showed similar changes. There was a very thin layer of epi- 
thelial cells The keratinized layer on the surface was not particularly conspicuous 
but scaling bits of keratinized epithelium could be found. The papillae of epithelium 
were small and simplified. There was a good deal of melanin pigment both in the 
basilar layer of the skin and in the connective tissue just beneath. The subepithelial 
layer of connective tissue was thicker than usual and lacked its usual loose structure, 
he fibers were swollen and formed a much more compact network than usual. The 
eeper layer of coarse collagenous fibers showed nothing unusual. There was prac- 
tically no inflammatory reaction with the exception of a ring, one to two cells deep 
around minute vessels. Some of these little vessels were thickened. 

thickeninroTrif^r 13 “ ^ SKt } ons Were normal except for an occasional hyaline 

S2 aZ. ^ SaW~ embra " e - ^ ta “ a 

siderable 6 degre<Tof The bo ” e -. marro "' largely fatty, and there was a con- 

islands of hiood 5L£r d “ d state - The 

” ,eni ”S' !s n°™al. There was moderate 

perivascular hemorrhages but no lesions oTtli,.'^ ^ i s ^f ces ‘ In t!le P ons there were 
there were spaces about the vessels which cm n * emselve ®- In tlle basal nuclei 
described in the gross. In the lenticular nuclei ^ 36 tlC minute c y st -hke lesions 

of intramural and perivascular eranular calc'fl s numerous . small vessels had rings 

quently encountered in all sorts of cases In ^!° n whlch is not infre ~ 

of rather old enceplialomalacia. ’ section there was one small area 

from one eye. In tils TamT Son "alma'll , bd W3S present in a section 
thickened and hyaline. No the sclera was 

Hypophysis and Pineal: No lesions were found. 
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Anatomical Comment. In view of the rapid progress of the disease 
process in this case and the resulting short duration, the autopsy findings 
present features of great interest. Both early and older lesions are present 
and, with the exception of a verrucous endocarditis, practically all that have 
been observed in. this condition. The absence of any severe or widespread 
terminal infection makes it possible to be reasonably certain that practically 
all the changes observed are part of the disease acute lupus erythematosus dis- 
seminatus itself. The slight bronchitis and the small decubitus ulcer were all 
the infected lesions observed, and death was caused in all probability by 
nephritis and uremia. 

The necroses and inflammatory lesions in the lymph nodes, which in 
general receive less attention in descriptions of this condition, remind one of 
the lesions of typhoid fever or tularemia. In this case some of the necrotiz- 
ing lesions did mot involve the whole of the lymph node structure in the area, 
and it seems plausible that the healing of such lesions would result in the 
s.carred vascularized nodes or portions of a node here found side by side. 
One is also intrigued by the possibility that the perivascular hemorrhages and 
necroses in the spleen in their healing and resolution leave as an end result 
the perivascular fibrous thickenings which are so common in lupus. The 
necrotic lesions involving lymph nodes, spleen, pancreas and blood vessels 
with the variety of tissues involved, make it difficult to subscribe to the 
thesis that the lesions of lupus indicate primarily a disease of collagenous 
tissue. The fotal hepatic necroses of this case could heal without leaving a 
recognizable scar and the focal myocardial and pancreatic lesions in the end 
would appear as nondescript scars. 

The peculiar thickenings of the alveolar walls in the lungs in this case 
suggest the incorporation of an organized exudate into the alveolar wall 
rather than an interstitial change in the wall itself. A similar but much more 
localized lesion of this sort can not so infrequently be found in the lungs of 
-persons usually with emphysema and chronic bronchitis and patchy pneu- 
monia, in whom all stages in the organization of an intra-alveolar exudate 
and the apparent fibrous thickening of the alveolar wall can be observed. 
Probably these eventually practically disappear. 

In a disease which so regularly shows some degree of damage to the kid- 
ney clinically and definite lesions at autopsy, the active nephritis shown in this 
instance is not surprising. The “wire loop” lesions, although present here, 
are not so conspicuous as pictured in other cases, and in any event are ob- 
scured by the more general changes. It seems reasonable to assume that 
they are the result of former minimal lesions. 

The autopsy findings furnish no clue to the etiology of the disease, but the 
picture as a whole as it is present in this case would suggest some as yet un- 
discovered infectious agent. 
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Case Reports 


Case 2. M. C., aged 38, a white housewife, was admitted February 25, 1938, 
and died March 5, 1938. 

Complaint : "Skin rash for one month." 

Family History: Father had eczema and one sister had "skin trouble" for 10 
years, presumably eczema. 

Past History: The patient’s general health had been fairly good. She had had 
varicella, measles, mumps, pertussis, and diphtheria in childhood without apparent 
sequelae. She denied other infectious diseases. In November 1933 she was seen in 
the Psychiatric Clinic of the University of Maryland Hospital, and it was the im- 
pression of those who saw her that she was “intellectually and emotionally weak” 
and that her reaction type was that of a poorly organized hysteria.” Therefore, 
little credence could be placed in some of her answers. She was subject each winter 
to frequent head-colds which were accompanied by very little malaise, fever, and sore 
throats, dhe visual and auditory senses had been normal prior to her present illness. 
In 1932 she had all of her teeth extracted because of “extreme decay and abscesses.” 
She denied a chronic cough, hemoptysis, night sweats, and pain in the chest. She 
had had exertional dyspnea and palpitation for a number of years, but no ankle edema, 
or nocturnal paroxysms. . Her gastrointestinal system had been essentially normal 
except for chronic constipation and occasional bleeding attributed to hemorrhoids. 
Urinary function had always been adequate and symptom-free. The catamenia had 
been normal up to 1936 when she began to have some menorrhagia and metrorrhagia 
and a feeling of heaviness and numbness in her pelvis. A supravaginal hysterectomy 
was done at the West Baltimore General Hospital because of uterine fibromata and 
endometrial hyperplasia. She had had three normal pregnancies previous to 1936. 
,7, he neuromuscular system was significant only in the fact that she had always 
fainted at the slightest provocation. Her habits were excellent. She had had no 
skin rash prior to the present illness. 


M i lav} U } neSS ; T ! ie r onset of the Patient’s present illness actually occurred in 
March 1937 when, for the first time, she noticed a “red spot” on the center of her fore- 
head. The lesion was approximately 4 cm. in size and got no larger! There was 
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scaling. There was marked malaise, weakness, and fever. She stated that during 
the two months before admission she had lost at least 20 pounds. 

Physical Examination: The temperature was 102.2° F., the pulse was 100, the 
respirations were 20. and the blood pressure 100 mm. Hg systolic and 40 mm. diastolic. 
The patient was an undernourished and poorly developed woman whose age was dif- 
ficult to approximate by inspection. She was mentally alert and cooperative. 

The entire skin of the body was covered with confluent, erythematous, vesicular, 
scaling lesions. ‘The skin was warm, tender and it blanched with pressure. The 
scaling was most marked on the head, neck, arms, hands, and thorax. The lower 
portion of the legs was covered with loose skin under which there appeared to be a 
small amount of serum.. The feet were covered with large papules interspersed with 
apparently normal skin. There was almost complete alopecia and the remaining hair 
was very fine in texture. 

The bones were normal. There was no tenderness or swelling. 

The cervical and epitrochlear glands were not felt. There were a few, medium- 
sized, discrete, non-tender glands in the axillae. The inguinal glands were also dis- 
crete and slightly enlarged. 

There was excessive lacrimation of the eyes. The lid margins were reddened. 
The pupils and extraocular movements were normal. The fundi showed many small 
areas of whitish exudate with several larger ones above and below the left disc. There 
was no apparent papilledema. . The skin lesions extended into the auditory canals but 
the drums were normal. The mouth revealed complete adentia and an ulcer on the 
lower left anterior portion of the gum. The pharynx was not injected. The tonsils 
were normal in appearance. 

The thorax was not remarkable. The breasts were small, underdeveloped and 
contained no masses or tenderness. The lungs were resonant throughout. No ab- 
normal sounds were heard. There were no rales. The heart was not enlarged to the 
left or right. The rate was moderately fast, the rhythm was regular. The sounds 
were of good quality. A soft systolic murmur was audible over the entire precordium. 

The abdomen was scaphoid. A midline scar extended from the umbilicus to tie 
symphysis pubis. The liver and spleen were not felt. There was no fluid, abnorma 
masses, or tenderness.' . _ 

There was no joint tenderness or swelling. Neurological examination was nor 
mal except for hyperactive reflexes and absent abdominal reflexes. 

Pelvic examination revealed a small normal cervix. The fundus and adnexae 
were not felt. There were no masses or tenderness. Rectal examination was ’ 

Laboratory Examinations: Blood examination showed: red blood cells 3,500, 
per cu. mm.; hemoglobin 72 per cent (Sahli) (normal 14.5 gm. 100 per cent) ; w ite 
blood cells 1,000 to 3,850. 

Differential Count: 

2-26-38 3-3-38 

Myelocytes 7% 0% 

Non-Segmented neutrophiles ...20% 11% 

Segmented neutrophiles 43% 37% 

Eosinophiles 1% 9% 

Basophiles 0% 0% 

Lymphocytes 27% 40% 

Monocytes 2% 3% 

Stained smears showed no abnormality of the red blood cells except pallor. The 
platelets were normal. No parasites seen. Eagle (blood serology) test negative. 

Blood chemistry: Non-protein nitrogen 29 mg. per 100' c.c. ; sugar 118 mg. per 
100 c.c.; total protein 6.1 gm. per cent; A/G ratio 3. 7/2.4; chlorides 265 mg. per cent , 
NaCl 437 mg. per cent; cholesterol 110 mg. per cent; calcium 7.8 mg. per cent; phos- 
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phorus 3.1 mg. per cent; icterus index 3; Van den Bergh 0.1 mg. per cent (indirect 
reaction) . 

Blood cultures: (3-2-38) Staphylococcus albns (hemolytic), 100 colonies per c.c. 
(3-3-38) Staphylococcus albus (hemolytic). Cultures presumably contaminated by 
the skin which could not be prepared adequately. 

Urine cloudy, yellow. Specific gravity 1.020; reaction acid; albumin, 0 — 2-{-. 
Sugar 0. Occasional white blood cell. Occasional red blood cell. Casts — 0. Stool 
negative. 

Pleural fluid (3-4—38) clear, straw colored, 300 c.c. Cells: 25 polymorpho- 
nuclears. Culture negative. Protein 11 gm. per cent. (3-5-38) 250 c.c. grossly 
bloody fluid. Culture negative. 

Roentgenogram of chest (portable) (3-3-38) showed dense clouding at the right 
base, probably due to fluid. 


Course. The patient was given a high caloric and high vitamin diet supplemented 
with cevitamic acid and vitamin B. The skin was treated with olive oil and later 
with calamine liniment and carron oil. The lesions improved markedly; there was 
more scaling and evidence of progressive epithelization with healing. 

The temperature on admission rose from 102.2° F. to 103.4° F and remained 
elevated and septic in character until the sixth hospital day when it leveled off and 
remained about 100° F. until death three days later. Salicylates started on the fourth 
hospital day had no effect. ' 


, , the sev ^ nth hospital day she suddenly became dyspneic and examination re- 
vealed signs of fluid at the right base. A thoracentesis yielded 300 c.c. of clear fluid. 

iere was improvement in her dyspnea. She was given a second transfusion (550 
c.c.) and developed a mild reaction. However, signs of cardiac insufficiency became 
evident and she was rapidly digitalized. A thoracentesis done on the ninth hospital 

change in'ler coidit, 0 ! 5, ^ aftern °° n ““ Pali ' nt dM 


discharged October ^194of ' “ C0 '° red ll0US '' vife ' ' ras a “« ed August 8, 1940, and 
Complaint: Multiple joint pains for three months. 

tubercXl S* die<! fa 1 m '° tal Sana ‘° rtam - 0,,e sister dM a 

ness ' a P ^‘ ent had aIwa y s enjoyed good health until the present ill- 
sub ‘ect to 11 ° nly ^ USmI Childh00d diseases without sequelae. She had been 
moved ThlT sore throats until 1932 when her tonsils and adenoids were re- 

and hemoptysis 8 The cardiac gastroime.? ? Chl - 0nlC ““f' 1 ’ s P ulum - "'ght sweats, 
were negative. Her catameni’a was norSaT Foflm^ 7 & neuromuscu!ar systems 
had had a tubo-ovarian abscess A STi Followm S a miscarriage m 1925 she 

"ISC 

It seemed to be worse in the moraines but b - Ut that m tlle thl ? Ils persisted, 

was no history of chills or fever. She continued' to [* mproved after arisin g- There 

Md "S be£ore mea,s 

of the shin over the bridge of the nose SdL pITo'f' ‘TSWfcSjS; 



864 


HARLEY E. CLUXTON, JR., AND LOUIS A. M. KRAUSE 


appeared from the face within two weeks but similar lesions appeared' on the left 
breast, in the left axilla and on the left shoulder. 

She experienced marked malaise, anorexia and weight loss of approximately 30 
pounds. 

Physical Examination: The temperature was 100° F., the pulse rate 110, and the ■ 
respirations 20 per minute. The blood pressure was 105 mm. Hg systolic and 70 mm. 
diastolic. The patient was a fairly well developed and nourished colored woman 
who appeared her stated age and who was in no obvious discomfort. 

The skin was warm and rather dry. There was an area of slightly increased 
pigmentation over the bridge of the nose. On the chin there was an area of increased 
pigmentation with several papules about 2 mm. in diameter. An area two to three 
inches in diameter was present on the left breast. This lesion was dry, scaling and 
had increased pigmentation. There were similar lesions at the insertion of the left 
deltoid muscle and along the left posterior axillary line. 

The bones . were normal except for suggestive fusiform swelling of the 
phalanges. All joints were supple and free from pain. 

There was no local or general glandular enlargement. 

The eyes were perfectly normal to external examination." The fundi showed 
rather large (% — 1 D.D.) dull, white areas which were unlike exudates usually 
seen in arteriolar disease. They were not fluffy and were generally situated between 
an artery and vein; however, occasionally a vessel was partially covered. Most of 
the exudates were within 2 disc diameters of the disc. A few hemorrhages were 
present. No Rothe spots were seen. The discs and vessels appeared normal. The 
ears, nose, mouth, and pharynx showed no abnormalities. 

The breasts were not tender and contained.no abnormal masses. 

The thorax was well formed and symmetrical. Expansion was equal and ade- 
quate. The lungs were perfectly clear to percussion and auscultation. The heart was 
slightly enlarged to the left and right. The sounds Avere of good quality. There 
was a soft systolic murmur heard over the entire precordium. The rate was moder- 
ately fast and the rhythm was regular. No friction sounds were audible. 

The abdomen was scaphoid. A midline incision scar extended from the um i icus 
to the symphysis pubis. The liver edge extended just below the costal margin. e 
spleen was not palpable. No abnormal masses or tenderness were elicited. . 

Pelvic examination was normal except for absent right adnexa.. No ulceration o 
mucosa. Rectal examination was negative and confirmed the pelvic examination. 

Neurological examination was perfectly normal. 

Laboratory Examinations : 

Blood examination showed : red blood cells 2,630,000 per cu. mm. ; hemoglobin 
8.5 gm„ 52 per cent (Salili) (normal 14.5 gm., 100 per cent) ; white blood cells 2,48U; 
sedimentation rate 68/20; volume packed red blood cells 22. -• 

Hematocrit studies : MCV 85 c./x, MCH 32 micromicrograms, MCHC 33%. 


Differential Count: 

Myelocytes 

Non-segmented neutrophiles 

Segmented neutrophiles 

Eosinophiles 

Basophiles 

Lymphocytes 

Monocytes 


8/8/40 

8/23/40 

4% 

0% 

1% 

7% 

75% . 

77% 

0% 

1% 

0% 

0% 

17% 

12% 

3% 

3% 


There were no 
were seen. 
1,300,000, 


Stained smears' showed moderate anisocytosis and poikilocytosis. 
polychromatophilia, stippling, or nucleated red blood cells. No parasites 
No sickling. Fragility test normal. Reticulocytes 1.0 per cent. Platelets 
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normal appearance. Bleeding time 45 seconds. Clotting time 2 minutes 15 seconds. 
Clot retraction 1 hour 30 minutes.. Sternal puncture normal. Eagle test negative. 

Blood chemistry: nonprotein nitrogen 24 mg. per 100 c.c. (8/8/40). Total 
protein 7 gm. per cent (8/28/40) ; 4.7 gm. per cent (9/20/40). A/G ration 2.6/4.6 gm. 
per cent (8/28/40) ; 2.3/2.4 gm. per cent (9/20/40). Cholesterol 240 mg. per cent. 
Uric acid 4.8 mg. per cent. Icterus index 5. Formol gel 4+. Blood culture nega- 
tive. Blood agglutination for B. abortus , Melitensis, suis, 0. 

Urine cloudy yellow. Specific gravity 1.006, 1.018, 1.014, pH acid. Albumin 
2+, 0. Sugar 0. White blood cells 3-8 per high power field. Occasional red blood 
cell and granular cast. Culture: B. subtilis. Fishberg concentration test (8/12/40), 
specific gravity 1.010 (1 hr.), 1.008 (2 hrs.), 1.010 (3 hrs.). Phenolsulphonphthalein 
excretion: (15 min.) 0, (1 hr.) 20, (30 min.) 25, (2 hrs.) 0, total 45 per cent. Stool 
negative. Basal metabolic rate — 1. 


Biopsy of skin showed some edema of subcutaneous connective tissue and slight 
evidence of chronic inflammation. No specific lesions. Excision of cervical lymph 
gland— normal. Electrocardiogram showed normal mechanism. Roentgenogram of 
chest, heart and aorta normal. Lungs clear. Hips and pelvis — nothing abnormal seen. 

Course: The patient was placed on the regular hospital diet and bed rest. Her 
complaints were never acute. The skin lesions remained unchanged. A biopsy of 
the skin showed some edema of the subcutaneous tissue and slight evidence of chronic 
inflammation but no specific lesions. The arthralgia gradually disappeared without 
specific therapy. Soon after admission she rapidly developed ideas of reference and • 
persecution which grew progressively worse. Finally on August 20, 1942 she pre- 
vailed upon her husband to take her home against the will of the attending physicians. 
Two days later she was admitted to the psychiatric division in a mental state of con- 
fusion and partial disorientation with hallucinations and suicidal attempts. Her 
course on the psychiatric wards was uneventful and short. Dr. Esther Richards 
thought the patient had a delirium, and it was the impression of the house staff that 
the delirium was dependent upon toxic factors probably associated with the lupus 
Dr. A. E. Maumenee of the Wilmer Institute at Johns Hopkins Hospital saw the 
patient, and he said that perhaps the same pathological process occurred in the brain 
as m. the eye grounds; that is, a swelling of the neuroglia fibers. It is of significance 
to note that the mental state cleared up as the exudates in the fundi became fewer in 
number, smal er and more grayish. The patient was transferred September 17, 1940 
to the medical service for further study. Physical examination was the same except 

SLtf ge r, ra ? land T r '"'"Scment. The left cervical glands later became 

it showed no v,'” * T 0 '"*) T 5 °* tllese !ymph nodea was removed for biopsy but 
it s owed no abnormality. As the glandular enlargement progressed the skin lesion 

ears y, d ? sky red a " d ^ to the mflar eminences back “o 
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lhc bl °od Picture remained essentially unchanged There Z* °‘ 5 

h °r 

later the patient died from a fairly acute illness without hosphaL'tion; ^ m ° nl '’ 
February IS, 194h’ I8 ’ ' whlte s ' r1, ' vas adm >tted June 24, 1940, and died 
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Past History: The patient had had only the usual childhood diseases which were 
uncomplicated. At the age of 12 she had an “attack of rheumatism” about which she 
remembered little except that she was placed at bed rest for three months under a 
doctor’s care. She knew of no complications that might have occurred at that time 
and stated that no restrictions were placed on her activity following this attack. She 
was advised to have her tonsils and adenoids removed but this advice was rejected. 
She had never had any visual or auditory symptoms. There was no history of chronic 
cough, hemoptysis, or night sweats. The gastrointestinal, genitourinary, menstrual, 
and neuromuscular systems had always been normal. Her development was normal 
and her habits were excellent. There had never been any skin eruption until the 
present illness. 

Present Illness: At Christmas time, 1939, the patient had a sore throat and began 
to suffer with fleeting pains in her joints with redness and swelling. At this time, 
too, she noticed for the first time a “scabby” skin eruption about her eyes that pro- 
gressed to include her cheeks as well. She did not seek medical aid but treated herself 
by alcohol rubs and short periods of rest when incapacitated. During the next six 
months, the joint pains separately and fleetingly involved the knees, ankles, feet, 
shoulders, elbows, wrists, and hands. The skin eruption cleared somewhat on the 
face but spread to involve the lo.wer arms and legs. The day prior to admission she 
had an acute flare-up of her joint manifestations which were so severe that she was 
unable to get relief. 

Physical Examination: The temperature was 100° F., the pulse rate 90, and 
respirations 26 per minute. The blood pressure was 134 mm. Hg systolic and 84 
mm. diastolic. She was a well developed and nourished red-haired white female 
who appeared her stated age. She lay in bed in rather acute distress and was obvi- 
ously unwilling to move. 

The skin was hot and dry, and generally clear except for comedones and the 
following lesions. At the outer canthus of each eye and in a very imperfect “butter- 
fly” area over the bridge of the nose and upon the cheeks were red, scaly, dry, maculo- 
papular areas with indefinite borders. Similar larger patches appeared upon the 
extensor surfaces of the forearms and lower half of the upper arms and lower 
anterior surfaces of the legs. 

The bones were normal. There was no tenderness or swelling of the bones. 

There was no general glandular enlargement. 

Examination showed the head to be perfectly normal. There was no alopecia oi 
lesions of the scalp. The eyes were completely negative except for very moderate 
tortuosity of the retinal arteries. The ears and nose were normal. The mouth was 
negative except for dirty, carious teeth. The pharynx revealed small uninflamed 
tonsils. There were many enlarged lymph nodes in the anterior cervical triangles. 

The thorax was symmetrical and well formed. The breasts were normal and 
virginal. The lungs were perfectly clear to percussion and auscultation. The heart 
was full sized, globular, but otherwise negative. No murmurs were heard. 

The abdomen was normal except for slight tenderness to deep palpation over the 
left kidney region. The liver and spleen were not •felt. 

Pelvic organs were those of a normal virginal female. 

The extremities revealed the skin lesions as described above. There were swell- 
ing, tenderness and pain on motion at both wrists and the left elbow. There was some 
local heat but no redness. The left foot was arched acutely and fixed. The neuro- 
logical examination was normal except for generalized hyperactivity of the .deep 
reflexes. 

Laboratory Examinations : 

Blood examination showed: red blood cells 4,270,000 per cu. mm. Hemoglobin 
12.5 gm., 88 per cent (Sahli) (normal 14.5 gm., 100 per cent). White blood cells 
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6,150. Sedimentation rate 32 mm. (corrected). Volume of packed red blood cells 40 
c.c. Hematocrit studies : MCV 93 c.p, MCH 29 micromicrograms, MCHC 31%. Dif- 
ferential count: myelocytes 0 per cent, polymorphonuclears 74 per cent, eosinophiles 0 
per cent, basopliiles 0 per cent, lymphocytes 23 per cent, monocytes 3 per cent. Stained 
smears appeared normal. No abnormal cells seen. No parasites. Wassermann 
reaction negative. Kline screen test doubtful. 

Blood chemistry: nonprotein nitrogen 28 mg. per 100 c.c. Sugar 87 mg. per 
100 c.c. 

Urine, yellow. Specific gravity 1.020, pH acid. Albumin 0. Sugar 0. White 
blood cells 0. Red blood cells 0. Casts 0. Phenolsulphonphthalein 25 per cent in 
one hour. 

Kidney function tests were unsatisfactory because of patient’s inability to co- 
operate, but all specimens ranged between 1.003 and 1.020 in specific gravity. A 
heavy trace of porphyrin was found in the urine by chemical analysis. 

Stool negative. Electrocardiogram showed normal tracings in Leads I, II, and 
III, and notching of T in Lead IV. Teleroentgenogram revealed a globular heart 
and clear lung fields without evidence of pericardial or pleural change. The joints 
showed no changes from normal. 


Course: The patient was placed on salicylates with dramatic relief of her joint 
symptoms but no effect on the erythema. When salicylates were discontinued without 
the patient’s knowledge, the joint pains returned and the salicylates had to be started 
again. During her stay in the hospital, the patient’s appearance was so suggestive of 
acute lupus erythematosus disseminatus that investigations were carried out along 
this line. Ultraviolet ray sensitivity was tested over the skin of the abdomen showing 
a marked erythema without vesiculation after exposure for 10 seconds and moderate 
erythema after as short a time as five seconds. A skin biopsy from one of the 
areas of erythema produced by ultraviolet ray showed changes consistent with chronic 
inflammation including perivascular round cell infiltration. All skin lesions gradually 
disappeared. Biweekly sedimentation rate determinations remained consistently be- 
tween 32 and 36 mm. corrected. She continued to have slight (to 99.2° F.) fever. 
After 60 days of bed rest, a tonsillectomy and adenoidectomy were performed under 
general anesthesia. Recovery was uneventful. Feeling that nothing further could 
e one or the patient, and that a gain of five pounds in weight was a sign of satis- 
tactory progress, she was discharged on August 17, 1940 as improved with instructions 
to follow a rest regime at home and to report back for observation. 

* s f e .” on September 7, 1940 (one month after discharge) at 

, "°, “ mp c MS - The ' ,rine was a » d Ae sedimentation rate 

Set disX’ril m Pi r S aga “ SMn Member H 1340 (Aree months 
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rate 27 mm. <co vSTsli .^7”““” 
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was forced to remain constantly in bed larSlv l 7 t 1941 > the P atient 

time she had several attacks of pain in her lfft flank She ^ DUnng tWs 

small red spots over her body and “ms There had bee „ n ' lrad S “” SeveraI 
date of admission, she had substernal nain n J n b ? ”° hemo Ptysis. On the 
she to fl ’e bathroom, 

respirations' & m^l? f 

mm. diastolic. She showed evidence of weight w !/° , Hg s y stollc and 72 

She was extremely dyspneic Ind orthonn^ P - ? WaS ° bvious] y critically ill. • 
The skin was ver/pale/and Sere were „ 2!™?™ W ' re ra P id “ d fallow. 
Mncons membranes were also pale bn, were 
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techial hemorrhages in the right lower conjunctival sac. Ophthalmoscopic examina- 
tion was negative. There was slight engorgement of the neck veins. The cervical 
glands were not enlarged. 

The lungs were clear except for occasional moist rales at both bases: Examina- 
tion of the heart showed a double apical impulse. There was a systolic thrill at the 
apex. The heart was moderately 'enlarged to. the left. The sounds were of poor 
quality. At the left border of the sternum, there was a protodiastolic gallop. There 
was a soft systolic murmur at the apex and some observers noted a low-pitched mid- 
diastolic rumble just inside the apex. Pulses were equal at the two wrists. Ex- 
amination of the abdomen was unsatisfactory because the patient could not lie down 
owing to the marked dyspnea and orthopnea. The liver was probably two fingers’ 
breadth below the costal margin. The spleen was not felt. The inguinal glands 
were small and rubbery. 

There was no edema of the extremities. Slight cyanosis was perceptible in 
the nail beds. 

Laboratory Examinations : 

Blood examination showed: red blood cells 3,280,000 per cu.mm. Hemoglobin 
8 gm., 58 per cent (Sahli) (normal 14.5 gm., 100 per cent). White blood cells 19,850. 
Differential count: myelocytes 0 per cent, non-segmented neutrophiles 2.5 per cent, 
segmented neutrophiles 88 per cent, eosinophiles 1 per cent, basopliiles 0 per cent, 
lymphocytes 7.5 per cent, monocytes 1 per cent. Stained smears showed moderate 
anisocytosis and poikilocytosis of the red blood cells with central achromia. Platelets 
were abundant. Blood culture was negative. 

Course: The patient was given digitalis and morphine, but she became rapidly 
worse and died 14 hours after admission. Permission for an autopsy could not be 
obtained. 

Comment 

These four cases were selected primarily because they illustrate some of 
the variable clinical manifestations of acute lupus erythematosus disseminatus. 

The skin lesions in case 1 did not appear until almost two months after 
the onset of the present illness which was characterized by polyarthritis, 
marked malaise, anorexia, fever, night sweats, and signs of nephritis. Two 
weeks after hospitalization the patient was tested with old tuberculin 0.1 c.c. 
in dilutions of 1 : 1,000,000; 1 : 100,000; 1 : 10,000; 1 : 2,000 ; and 1 : 100 over 
a period of 10 days. It is interesting to note that the skin lesions appeared 
six days after the last tuberculin injection (0.1 c.c. of 1 : 100) which was 
negative after 48 hours. Whether or not the tuberculin precipitated the 
dermatitis is not certain but it is a possibility. Concomitant with the appear- 
ance of the skin lesions was the presence of an increasing number of small 
hemorrhages and exudates in the fundi. Pleural effusion occurred on two 
occasions, but it was not a prominent feature of the clinical course. The 
patient developed azotemia (nonprotein nitrogen — 92 mg. per 100 c.c.) 
several day's before death. There was no rise in blood pressure or additional 
urinary changes. 

The onset of the present illness in case 2 was marked by the skin eruption. 
Even though the dermatitis was typical it was not recognized, and the patient 
was advised by her physician to take sun baths. • The danger from ultra- 
violet exposure is clearly illustrated by the increase in severity of the skin 
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lesions and the general condition. This case also illustrates the deleterious 
effect of a heavy metal. She received a course of bismuth salicylate 0.2 g m. 
intramuscularly each week for five weeks. The day following the last in- 
jection, there was a marked exacerbation of her skin lesions which became 
“fiery” red and began to spread to the arms and chest. Two days later, the 
entire body was involved. Pleural effusion was a terminal event. 

It is of significance to note in case 3 that the delirium cleared up as the 
exudates in the fundi became fewer in number, smaller, and more grayish. 
One seems justified in postulating that the same process existed in the brain 
and eyes ; namely, a swelling of the neuroglia fibers. Unfortunately, an au- 
topsy could not be obtained. Arthralgia and myalgia preceded the skin 
lesion by one month; and fresh hemorrhages appeared in the fundi during an 
exacerbation of the skin lesion, just as occurred in case 1. 

The arthralgia and skin lesions occurred simultaneously in case 4. The 
response of the polyarthritis to salicylates was excellent and when the sali- 
cylates were discontinued without the patient’s knowledge, the joint pains 
returned. The electrocardiogram was normal. Even though there was 
dramatic relief of her joint symptoms with salicylates and there was a his- 
tory of “an attack of rheumatism” five years previously, the skin lesions 
were so suggestive of acute disseminated lupus erythematosus that the follow- 
ing investigations were carried out. Ultraviolet ray sensitivity was tested 
over the skin of the abdomen and showed a marked erythema without vesicu- 
lation after exposure for 10 seconds and moderate erythema after as short a 
time as five seconds. A skin biopsy from one of the areas of erythema 
produced by ultraviolet ray showed changes consistent with chronic inflam- 
mation including perivascular round cell infiltration. The skin lesions grad- 
ually disappeared without any specific therapy and they did not recur even 
uring the terminal stages. The appearance of renal damage and anemia 
occurred very late during the course of her illness. The cardiac murmurs 
w ich were heard, for the first time, during her last hospital admission could 
e explained on the basis of the severe anemia. However, they suggest the 
possibility of a verrucous endocarditis. 

All four of the cases had skin lesions, prolonged fever, leukopenia with 
secondary anemia, nephritis, and a remittent cachectic course. Cases 1, 3 
and 4 had polyarthritis and arthralgia. Cases 1 and 2 had pleural effusions’ 
Case 4 may have had verrucous endocarditis. The duration of the disease 
m this group of patients ranged from two months to 12 months, the average 
being approximately eight months. s 
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Acute lupus erythematosus disseminatus is a disease of unknown etiology 
associated with widespread visceral lesions predominantly involving the kid- 
neys, lymph nodes, blood vessels, serous and endocardial surfaces, as well as 
the skin. There is a marked predilection for females in the second and third 
decades. The prognosis is grave and the average duration of the disease is 
approximately 18 months. The clinical picture is variable; however, the 
skin lesions, leukopenia with secondary anemia, arthritis, prolonged fever, 
and signs of renal involvement are prominent features that should make the 
diagnosis possible. The avoidance of any form of actinic therapy, except 
perhaps the roentgen irradiation of the ovaries, and the danger of eradica- 
tion of foci of infection during the acute phase cannot be overemphasized. 
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RELATION OF EMOTIONS TO INJURY AND 
DISEASE: A CALL FOR FORENSIC 
PSYCHOSOMATIC MEDICINE * 


By Hubert Winston Smith f and Stanley Cobb % 
Cambridge, Massachusetts 


I. Introduction and Historical Review 


Few problems of scientific proof have been so perplexing to court and 
counsel, and to the expert witness, as those which arise in the “nervous shock” 
cases. A, intentionally or negligently, presents a psychic stimulus to B, with 
or without impact, § and B alleges that in consequence he suffered “nervous 
shock” or some disabling injury or disease for which he should be allowed 
to hold A in damages. How far shall the law go in recompensing B for the 
alleged effects of fright or other emotions so induced, and how shall the 
courts deal with the problem of proof? These two questions are some- 
what interrelated. We do not propose to make the instant paper a catalogue 
of legal cases, but to use legal doctrine as a mere background to enable us to 
project problems of proof and to suggest certain criteria for testing claims of 
causation. 

Rights of recovery for invasions of personality, whether caused by direct 
trauma or by psychic mediation, are to be determined by the law of torts . 1 
One cannot do justice to the legal doctrine of the “nervous shock” cases un- 
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less he keeps sharply in focus the limit of protection which the common law 2 
has given to interests of personality. 

(1) There is legal authority to the effect that if A, without producing 
any impact, willfully or maliciously causes B to suffer mental anguish, B may 
be allowed to recover damages without proving that ally physical injury or 
actual disability was caused thereby. 

Example: Plaintiff was a widow who supported her two minor children by the 
wages she earned. These wages were exempt by law from attachment and the de- 
fendant collection agency knew this fact. For the purpose of causing her mental 
anxiety and thus coercing her into paying a $28.75 coal bill due to one of its customers, 
defendant wrote a series of threatening letters. No physical violence was threatened, 
but plaintiff was told that a direct appeal would be made to her. employer, with the 
assurance that this would be successful and “we will bother him until he is so dis- 
gusted with you that he will throw you out the back door.” And again: “You will 
settle in full your account with the above through this office within the next five days 
or we will tie you up tighter than a drum.” Defendant also intimated that plaintiff 
was as bad as a criminal. 

Plaintiff suffered no physical injury or disability, but sued defendant for malicious 
invasion of mental tranquillity, alleging that the course of conduct indulged by de- 
fendant caused her mental pain, .anguish and humiliation. The jury so found and 
returned a verdict in her favor, and from judgment entered thereon, defendant ap- 
pealed to the Supreme Court of Iowa, contending that plaintiff had not proved any 
legal grounds for recovery of damages. That court described the legal problem pre- 
sented thus : “We therefore have our problem reduced to the proposition as to whether 
or not recovery may be had in a case where the act is willful, as distinguished from 
negligent, and where there was no physical injury and no assault, and where the 
plaintiff in the action did not suffer from fright, but from mental pain and anguish 
caused by the willful act of the defendants.” 

Held, affirming judgment: P is entitled to recover; the willful quality of the' 
conduct takes it out of the class of mere negligence. The Iowa Supreme Court said : 
“The rule seems to be well established where the act is willful or malicious, as dis- 
tinguished from being merely negligent, that recovery may be had for mental pain, 
though no physical injury results. In such a case the door to recovery should be 
opened but narrowly and with due caution.” 

Barnett v. Collection Service, 214 Iowa 1303, 242 N.W. 25 (1932). 

(Note carefully that Iowa is one of the states which refuses to permit recovery 
of damages for injuries due to fright without impact if the psychic stimulus is caused 
by the mere negligence of defendant. Lee v. City of Burlington, 113 Iowa 356, 85 
N.W. 618 (1901).) 

(2) If A, without. producing any impact, willfully or maliciously does 
an act calculated to cause B mental anguish or nervous shock, B' may recover 
damages for any physical injury actually caused thereby. The injury being 
more substantial and certain, grounds for allowing recovery here are even 
stronger than in ( 1 ) supra. 

Example a: Plaintiff was returning home along a- dark road in company with her 
husband when they noticed they were being pursued by another car. It had been 

~ The “common law” or judge-made law, consisting of the decisions and supporting 
opinions of the appeal courts on problems of law brought up from the trial courts, constitutes 
a precedent for disposing of like cases in the future, if there be no directly controlling pro- 
vision of a constitution or statute. 
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noised about that one B, a notorious murderer, was at large in the community. In 
fact the pursuing car was operated by deputy sheriffs, and in their anger at plaintiff’s 
failure to stop her machine, they fired 12 shots, one of which buried itself in the back 
of the' front seat. Plaintiff was so prostrated by fright and nervous shock that she 
was confined to hospital for 13 days and to bed for six or seven weeks. She sued the 
deputy sheriffs and recovered a verdict and judgment from which the defendants 
appealed. 

Held, by Michigan Supreme Court : Judgment affirmed. 

Firing of the shots was an intentional act constituting an “assault” (intentionally* 
putting another in reasonable apprehension of immediate bodily harm), and plaintiff 
may recover for the nervous shock even though there was no actual impact. 

(Note, carefully, that Michigan is one of the states which refuses to permit re- 
covery of damages for injuries due to fright without impact if the psychic stimulus 
is caused by the mere negligence of defendant. Nelson v. Crawford, 122 Mich 466 
81 N.W. 335 (1899).) 

Example b: Plaintiff M was a maid in the house of Y, whom a Miss X was then 
visiting. X claimed to have certain letters from a Major Z, among them items which 
Z believed to have been forged. Z desired to inspect the letters to see if they were 
genuine, and to that end hired defendant, D a , a retired Scotland Yard man, now 
operating as a private detective, to obtain them. 'D 1 sent his agent D„ to the house of 
X with instructions to bribe the maid if necessary. Instead, D„ attempted to gain 
access to the letters by threatening M. At an interview on July 16* 1917, in X’s house 
D 2 told M that he was a detective inspector from Scotland Yard representing the mili- 
tary authorities, and that she was the woman they wanted as she had been correspond- 
ing with a German spy. In fact M was engaged to a German named Neumann, who 
since July 1915, had been interned in the Isle of Man, and she had been correspond- 
ing with him against the wishes of her relatives. According to M’s testimony, the 
hreat caused her great fright and a nervous shock which expressed itself in im- 
mediate symptoms and led on to neurasthenia. There was medical testimony that 
such a stimulus could cause the nervous disability of which M complained, and in an 
action against D x and D 2 M got a verdict and judgment against both, for £250 

Held, on appeal, affirmed. 

Janvier v. Sweeney (Court of Appeal, England), 2 King’s Bench (1919) 316. 


Even though the injury is not intended or desired by the actor, he never- 
theless is liable m damages for actually causing it if the wrongful act which 
he intentionally does is one calculated to produce nervous shock. This is the 
rationale of Janvier v. Sweeney, supra, and of example c. 


Example? c: In Wilkinson v. Downton (Queen’s Bench Division, Eng. 1897) 2 

^ t i u cf , Cnt , ant ’. as a P ractica l J°ke, falsely represented to plaintiff that he had been 
sent by her husband to say ‘that he had been smashed up in an accident and was lvinp- 
m hospital E with both legs broken, and that she was to come for him at once In f 

snrl' c,I«! effe f ? n P Iamtlff was to produce nervous shock with immediate vomitinv 
‘ d subsequent disability lasting for several weeks P sued D Tlio i ^ 

upheld a verdict in F s favor fotmore than lOOf It stressed the fed 
ns was of a nature likely to upset a person of normal ^oTsSuSn and 
sa T • These consequences were not in any way the result of nrpvmu -n ^ t 
weakness of constitution; nor was there anv evident nf v, m US ll! ~health or 
shock or any other idiosyncrasy.” predisposition to nervous 


(3) Most courts hold that if A nealiaentlv ran <=pc r 
anguish or transit fright , with n0 
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recover damages. The law does not protect B against transient invasions 
of his mental tranquillity caused by mere negligence of another. 

Example a: X and his wife, Y, sued D, a contractor, for negligently blasting on a 
railroad right of way so that stones were thrown upon the roof of plaintiff’s nearby 
house, causing them to suffer fear and mental anxiety for the personal safety of them- 
selves and their child. Plaintiffs, suing on a negligence theory, recovered verdict and 
judgment for $264 in the trial court. 

Held, on appeal: Judgment reversed: No damages can be recovered for fright, 
there being no other injury. 

Wyman v. Leavitt (Maine Sup. Ct.), 71 Me. 227 (1880). 

Example b: Defendant railway company negligently frightened plaintiff’s horses, 
causing them to break his wagon and put him in fear of his own personal safety. 
Plaintiff did not allege or prove any physical injury, but obtained a jury verdict and 
a judgment for damages based on “great mental suffering, vexation and anxiety of 
mind” caused thereby. 

Held, on appeal, in answer to certified questions: Judgment reversed. There can 
be no recovery of damages for momentary fright or mental anguish caused by negli- 
gence of another, unaccompanied or followed by actual injury. Gulf, Colorado and; 
Santa Fe Railways Co. v. Trott (Tex. Sup. Ct.), 86 Tex. 412, 25 S.W. 419 (1894). 

(Note that Texas is one of the states which permits recovery if injury or dis- 
ability is produced by fright, negligently caused, even though there was no contem- 
poraneous physical impact. Gulf, etc. Railroad Co. v. Hayter, 93 Tex. 239, 54 S.W. 
944 (1900).) 

(4) If A negligently effects physical contact with B, the law allows B to 
tack on claims for mental pain and anguish caused thereby, including fright, 
and thus allows compensation for mental disturbance by way of what has 
been called “parasitic damages” when no primary recovery could be had for- 
the latter standing alone. 3 

Example: This is well illustrated by the celebrated case of Spade v. Lynn and 
Boston Railroad, 168 Mass. 285, 47 N.E. 88 (1897). Plaintiff, a hypersensitive young 
woman, homeward bound to Chelsea on defendant’s subway train, was jostled when 
an inebriated strap hanger was put off the car by the conductor, and she allegedly 
suffered such fright from, the transaction that nervous shock caused her to be ill for 
some time thereafter. On the first trial no capital was made of the trivial impact 
with the inebriated man, and the Supreme Judicial Court treated the case as one of 
mere fright without impact and denied recovery for the alleged physical injury. 
Judgment for plaintiff was reversed and the case was remanded for a new trial. 

On the second trial, plaintiff profited by this judicial lecture and alleged and 
proved that “The defendant conductor in removing a drunken man from the car 
jostled another drunken man who was standing in front of the plaintiff, and threw 
him upon her.” Plaintiff again recovered a verdict and judgment in the trial court. 
The Supreme Judicial Court treated this contact with plaintiff’s body, caused by de- 
fendant, as a battery (unconsented, intended touching of another), for which the 
law would allow some recovery, and held that damages for “nervous shock” due to 
fright could be tacked on to the primary cause of action. Justice Holmes said : “By 
something of an anomaly, consequences of the defendant’s conduct which would not 

3 For instance, the intentional conduct may be such as to give the injured person a 
primary cause of action for assault, battery, trespass, malicious prosecution, defamation, 
wrongful arrest, seduction or some other tort. In all these cases the courts allow the plaintiff 
compensation for mental anguish as a parasitic element of damages. 
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of themselves constitute a cause of action may at times enhance the damages, if the 
conduct has some other consequence for which an action lies.” (Here, a battery.) 

Spade v. Lynn & Boston Railroad, 172 Mass. 488, 52 N.E. 747 (1899). (Judg- 
ment reversed on other grounds.) 


In the “nervous shock” cases we are confronted with a preliminary ques- 
tion of public policy, namely: To what extent shall the law protect inter- 
ests of personality of the idiosyncratic or excessively vulnerable person 
against injury from stimuli created by an actor in prosecution of his legi- 
timate affairs ? 

With these important points of legal principle in mind, we may turn to a 
historical survey of the “nervous shock” litigation to discover more about 
the nature of the problems that arise and .the adequacy of the judicial 
response. 


A. Recovery of damages for “nervous shock” in English law. 


It is an interesting fact that no plaintiff had the audacity to make a claim 
in England for injury from fright or other emotional stimulus allegedly 
caused by negligence of another until very late in the nineteenth century. 
Perhaps this was due to the unwillingness of medical men, in light of then 
existing knowledge, to appear as expert witnesses and postulate a probable 
connection between stimulus and disability. However, we know from vari- 
ous allusions in medical literature that medical science for many centuries 
had entertained certain ill-defined beliefs that emotional upset of sufficient 
intensity might produce injurious bodily consequences. The more likely 
explanation for the late appearance of these cases in courts of law is that 
English barristers were aware that the common law of England afforded 
very incomplete protection against invasions of mental tranquillity. It had 
been settled law in England for some time that there could be no recovery 
for fright or other disturbance of mental tranquillity caused by mere negli- 
gence of a defendant. Indeed, this seems to be the law today not only in 
England but in the United States, with possibly a few unimportant excep- 
tions. 

We must remember also in connection with this problem that the concept 
of nervous shock had not crystallized to any degree during the past cen- 
tury, and the legal mind would naturally tend to consider nervous shock as a 
mere species of invasion of mental tranquillity, and so to regard it as not 
actionable. Which of these considerations was most responsible for late 
arrival of 'nervous shock” cases in court must remain speculative, but the 
fact is that the first English case, decided in 1888, did not arise in England at 
all, but in Canada, and reached England on appeal to the Privy Council which 
then was the court of last resort for reviewing decisions of the Dominion 


r ? Vict ?”“ Rai J w ays Commission v. Coultas, 4 the facts were that Tames 
Coultas, with his wife Mary and relatives, on May 8, 1886, at about 9:00 in 
4 (Privy Council, Eng.) 13 App. Cas. 222; 57 L. J. P. C. 69 (1888). ' 
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the evening, was driving home in a buggy, and in so doing came to a crossing 
over the defendant’s railway line. The defendant’s gate-keeper negligently 
opened the near gate and admitted the buggy to the crossing when it was 
unsafe to do so because a fast moving train was approaching. “The gate 
keeper directed them to go back, but James Coultas, who was driving, 
shouted to him to open the opposite gate, and went on. He got the buggy 
across the line, so that the train, which was going at a rapid speed, passed 
close to the back of it and did not touch it. As the train approached Mary 
Coultas fainted, and fell forward in her brother’s arms.” Thereafter an 
action was filed on behalf of Mary Coultas alleging that as a result of de- 
fendant’s negligence in exposing her to the peril of being killed by its 
train, she “. . . received a severe shock and suffered personal injuries, 
and still suffered from delicate health and impaired memory and eye 
sight.” The opinion of the court does not show the symptoms of which 
Mary Coultas complained, nor the extent or duration of her illness, but from 
the evidence it is safe to say that the sole diagnosis was “nervous shock.” 
There was some medical evidence to the effect that she received a severe 
nervous shock from the fright and was made ill for an indeterminate time 
thereafter as a result. One doctor testified that he was unable to detect any 
physical damage, and he put down her symptoms to “nervous shock.” 

On this state of facts a jury in the Canadian court found that the de- 
fendant’s negligence produced the injuries complained of and awarded Mary 
Coultas a verdict for £400. They also returned a verdict in favor of her 
husband in the amount of £343 2s. for medical expenses incurred in her 
behalf. The defendant appealed to the Supreme Court of Victoria, and on 
December 14, 1886, this tribunal affirmed the judgment, holding that the 
damages awarded were not too remote to be recovered; that proof of 
“impact” was not necessary; and that the female plaintiff could recover 
damages for physical and mental injuries caused by the fright. The de- 
fendant took a further appeal to the Privy Council (England), which re- 
versed the judgment for plaintiffs and ordered judgment to be entered for 
defendant. 

In arriving at this result, the English court rested its decision upon four 
grounds, namely : 

(1) Damages of this character are too remote, because such an injury 
is not an ordinary consequence; 

(2) To recognize a right of recover would give rise to increased litiga- 
tion ; 

(3) The problem of proof would be very great and a wide field would 
be opened for fictitious suits or imaginary claims; 

(4) No precedent in English law could be found from times past 
authorizing such a recovery. 

Some of these reasons for refusing recovery are obviously vulnerable 
to attack. As regards the second reason assigned, it must be clear that 
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courts exist for the sole purpose of giving redress in proper cases, and it is 
no argument against recognizing a cause of action that to do so would 
increase litigation. Nor is the fourth reason assigned one calculated to 
appeal to the intelligent man. If it were true that a right of recovery could 
never be recognized unless some prior case on like facts had permitted 
recovery, the flexibility and power of growth of the common law would be 
lost and no means would be open for giving legal protection to entirely new 
species of interests or claims which arise in the progressive evolution of the 
social order. This, of course, has never been the law, and both the second 
and fourth grounds assigned by the court for refusing recovery may be 
dismissed as unworthy. 

On the other hand, the fears which the English court felt about the 
problem of proof and the difficulty of sorting out the meritorious “nervous 
shock” cases from unmeritorious claims, was a brilliant recognition, though 
perhaps somewhat intuitive, that no adequate standards existed in medicine 
itself for appraising such claims. Furthermore, close analysis of the Coul- 
tas opinion clearly shows that the court may have been influenced in re- 
fusing recovery by a feeling that the case involved more of an invasion of 
mental tranquillity than any actual physical injury due to fright. It was 
said by one or two English writers subsequently that Mary Coultas suffered 
a miscarriage as a result of her fright, but it is an important and striking 
fact that Privy Council opinion does not mention any such physical con- 
sequence as having been caused by the stimulus. Probably we must construe 
the medical evidence and the language of the court together to signify that 
the “nervous shock,” in the court’s opinion, produced merely transitory 
symptoms with no detectable physical injury or disease. Notice, for in- 
stance, the language which Sir Richard Couch used in the opinion rendered 
on behalf of the Privy Council : 

“According to the evidence of the female plaintiff her fright was caused by 
seeing the train approaching and thinking they were going to be killed. Dam- 
ages arising from mere sudden terror unaccompanied by any actual physical 
injury, but occasioning a nervous or mental shock, cannot under such circum- 
stances, their Lordships think, be considered a consequence which, in the ordinary 
course of things, would flow from the negligence of the gate keeper. If it were 
held that they can, it appears to their Lordships that it would be extending the 
liability for negligence much beyond what that liability has hitherto been held to 
be. Not only in such case as the present, but in every case where an accident 
caused by negligence had given a person a serious nervous shock, there might be 
a claim for damages on account of mental injury. The difficulty which now 
often exists in case of alleged physical injuries of determining whether they were 
caused by the negligent act would be greatly increased, and a wide field opened 
for imaginary claims. The learned counsel for the respondents was unable to 
produce any decision of the English courts in which, upon such facts as were 
proved in this case, damages were recovered. ... It is remarkable that no prece- 
dent has been cited of an action similar to the present having been maintained or 
even instituted, and their Lordships decline to establish such a precedent. They 
are of opinion that the first question, whether the damages are too remote, should 



880 HUBERT WINSTON SMITH AND' STANLEY COBB 

have been answered in the affirmative, and on that ground, without saying that 

impact is necessary, that the judgment should have been for the defendants.” 

If the court in the Coultas case meant to imply that the evidence would 
warrant only a finding of transient mental disturbance negligently caused by 
defendant, without any resulting physical injury or disability, and that this 
would afford no basis for recovery, the vitriolic criticism later made of this 
case by law writers is unwarranted, for as we have said, such in main is still 
the law both in England and in the United States. It must be admitted, 
however, that no man exists with mind so keen that he can say with certainty 
what the language of the Coultas case means. For purposes of 'historical 
analysis it is enough to say that subsequent English courts and writers, when 
confronted by the somewhat ambiguous language of the Coultas opinion, 
took it to mean that the court intended to deny a plaintiff’s right to recover 
damages even for physical injury or disease if it occurred without impact 
but solely as the result of a psychic stimulus negligently created by the 
defendant. 

The English law quickly veered in -the opposite direction and recognized 
the right of a plaintiff to recover for physical injury caused solely from 
psychic stimuli to which the defendant negligently exposed him, and this 
even though there was no physical contact or so-called “impact.” While 
the case of Bell v. Great Northern Railway Company 5 actually was an Irish 
case, its influence on English law was such that one is entitled to regard it 
as a starting point in the new line of reasoning. The facts of this case were 
quite interesting. Plaintiff, Mary Bell, a 49 year old married woman, 
allegedly in good health theretofore, on Sunday, June 12, 1889, took passage 
for an excursion on defendant’s train. In the course of the journey, the 
train was unable to negotiate a steep incline, and the crew unhooked some of 
the rear coaches to allow them to roll back down the hill. Plaintiff was not 
on this section of the train and “the portion of the train she was in went on, 
and then it gave a jerk and reversed towards Armagh, and went back very 
fast. She heard rattling of chains and heard cries of ‘Jump out; jump out : 
you’ll all be killed.’ The carriage doors were locked; and she saw people 
jumping out through the windows. There was a steep embankment at one 
side; and the train was going back very fast. Witness and all the people in 
the carriage were frightened. The train came to a curve, and pulled up 
suddenly. Witness was then standing up, and was thrown down; and the 
people in the carriage were all thrown about. She remembered nothing more 
of how she got out of the carriage; and she was in Armagh till the Monday 
week after the accident, and then went home to Carrickfergus.” 

According to plaintiff’s testimony, she was unable after the accident to 
do anything, owing to her injuries. In a trial, the jury found that de- 
fendant was negligent in so operating the train and returned a verdict in 
favor of plaintiff for £300 and in favor of her husband for loss of services 
and medical expenses for £50. 

5 (Queen’s Bench and Exchequer Div.) 26 Law Reports (Ireland) 428 (1890). 
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In view of the fact that this case is a cause celebre in the law of "nervous 
shock,” it is worth while to notice the type of evidence offered to prove 
injury. 


• “The plaintiff’s daughter was examined and proved that in June, 1889, the 
plaintiff went on a visit to a lad}' in Armagh, and was up to that time in good 
health. The plaintiff came back about the Monday week after the accident, and 
witness hardly knew her; she looked as white as death, and trembled. She could 
not sleep at night ; and when she fell asleep she awoke screaming. The plaintiff 
got gradually worse, and continually complained of her head and side. On the 
morning of July 7, 1889, at 3 o’clock, plaintiff had been in bed; and witness, who 
was sleeping in the next room, found her on the floor, screaming. The doctor 
was then called in. The plaintiff’s mind was entirely deranged; and she began 
throwing things out of the bed. Ever since the accident plaintiff had been in 
bad health; previously she was the strongest woman in the house. 

“On cross-examination the witness deposed that the plaintiff was very 
nervous, and seemed as if she had got a great fright, and been shocked. She 
was always talking about the train, and people jumping out, and, before the last 
shock, about a soldier lying dead. After July she got slightly better. 

“The plaintiff’s son-in-law deposed that he resided in Armagh ; and hearing 
of the accident, drove out to the scene of its occurrence. He found the plaintiff 
lying on her side on the embankment, and she did not know him. He carried 
her to the car, and put her into it, and brought her to Armagh, where, on her 
arrival, she was put to bed. Witness did not believe she would live till the next 
morning. . When the plaintiff recovered consciousness she talked very queer. 
She remained in Armagh till the Monday week following. \V i t n e s s knew her 
for twenty years ; and she was, up to the time of the accident, a strong, healthy 
woman. 

“Three medical witnesses were then examined, and deposed that the plaintiff 
was suffering from flight and nervous shock; and one of these witnesses deposed 
that her condition might result in paralysis.” 


The defendant appealed from • the judgment in favor of plaintiff. 
The appeal court affirmed the judgment, refusing to follow the reasoning 
of the Coultas case. As a matter of fact, there was enough minimal impact 
in the fall itself to satisfy the requirements of those modern courts which 
will not allow recovery for nervous shock without impact. The court made 
no capital of this fact, however, nor was any claim made that the physical 
injuries asserted to have been caused flowed in any part from the fall to the 

floor. The Bell case represents a complete judicial antipathy to the reason- 
ing of the Coultas case. ' 


. court m th f Coultas ca se was willing to say as a matter of law tha 
disability as a result of mere fright was too remote in expectation to be ; 
proper element of damages. Justice Palles in the Bell case was willin'- tc 
say hat the proper test was whether the disability actually produced by\h< 
emotional stimulus negligently created by the defendant was a- "reasonabk 
and natural consequence of such great fright,” leaving it to the jury to p a 
on the question. Ne.ther court denied the possibility that a psychic stimSS 
might actually cause a physical result or injury, and neither court mad. h 
decs, on turn upon the necessity for any impact. Thecourte in the' ntc 
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cases really differed on the score of legal policy. The court in the Coultas 
case felt that such injuries were too bizarre and remote in expectation to be 
fairly charged up against the defendant as actor, and it was reenforced by its 
deep doubt about the problem of proof. The court in the Bell case, it will be 
noted, was willing to individualize each case by leaving it to the jury to say. 
whether the disability or injury actually caused was a reasonable and natural 
consequence of the fright. This point of view is probably more just and 
scientific than to attempt any universal generalization about remoteness of 
damage, such as the Coultas case indulged. On the other hand, the court in 
the Bell case passed over with naive complacency the difficulties of the prob- 
lem of proof, being content to assume that there was not more danger of 
imposition in this species of case than in any other where medical testimony 
might be required. 

It is very important to get these patterns of thought in mind, for a great 
many American courts have traveled the same mental paths in deciding 
whether they will allow recovery of damages in cases of alleged “nervous 
shock” without impact. The smug confidence of the court in the Bell case 
about the ease of protecting the purity of proof is belied by the very facts 
therein involved. The medical evidence of causation, as set forth- in that 
case, is subject to serious doubt. Mrs. Bell, it will be recalled, was able to 
continue her journey and it was not until three weeks after the frightening 
stimulus that her disability appeared, an interval too long to warrant the 
drawing of a causal connection between stimulus and effect. Furthermore, 
the case indicates that she suffered from symptoms suggestive of a preexist- 
ing neurological or psychiatric disorder. There are allusions in the record 
to “before the last shock,” and the like, showing that distinct shocks were 
suffered some time after the fright stimulus was generated and indicating 
that Mrs. Bell’s complaints probably arose from independent cerebral vascu- 
lar accidents not connected in any way with her frightening experience. It 
is interesting and somewhat anomalous that in the Bell decision, which is 
thought to have laid down a just basis for recovery in the nervous shock 
cases, the verdict itself in favor of plaintiff was probably unjust. 

This result arises from the fact that courts of law were not then able to 
weigh the sufficiency of medical evidence, a situation which is largely true 
even today. As a crude response to this problem, the courts early adopted 
the view that medical testimony was to be treated like ordinary lay testi- 
mony, and if there were substantial disagreement between witnesses, the 
jury should be entitled to credit either version. This means that if two 
doctors appear in court; knowing nothing about the mechanisms of nervous 
shock, but willing to assert opposite conclusions in the form of expert 
opinions, there is no means whatever for preventing a miscarriage of justice 
except the hopeful but remote possibility that the lay jury in guessing might 
in some cases hit upon the right answer. 

By a succession of cases the doctrine of the Bell case has been uniformly 
upheld in England both in ordinary tort actions and in workmen’s compensa- 
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tion proceedings. In England a plaintiff may recover for actual injury' or 
disability caused by a psychic stimulus negligently presented by a defendant 
actor, without any need for demonstrating so-called “impact/* c 

B. American decisions on nervous shock. 

The first American cases began to come into court almost contemporane- 
ously with the early Irish and English cases. American judges had to deal 
with the same plexus of problems and policy considerations which confronted 
the English courts. They either reacted sympathetically to the Coultas view 
or reached an opposite result, following the line of English cases ushered in 
by the Bell decision. Whatever the formulations and reasons pressed into 
service in recognizing or refusing a right of action for “injury without im- 
pact,” one of the salient factors has been the judicial attitude toward difficul- 
ties of proof. 

Many American courts have felt that a bar cannot be set up against all 
meritorious claims simply because imposition or fraud may sometimes creep 
in and shabby claims get unmerited redress. They feel that the balance of 
injustice is less if the court recognizes a right of action and assumes the risks 
inherent in the problems of proof . 7 


6 Actually, the first case of nervous shock without impact was the unreported Irish case 
of Byrne v. Great Southern and Western Railway Company (1882) in which plaintiff, a 
telegraph operator in defendant’s station, got a severe fright when a negligently set switch 
permitted D’s locomotive to enter a siding, break down a permanent buffer and destroy one 
wall of the telegraph office. We have no record of the medical testimony, but plaintiff ap- 
parently suffered more than temporary disability from the fright, for he was awarded 
damages of 325A On cross-examination, the plaintiff said: “A hair of my head was not 
touched; I swear I received no physical injury; I got a great fright and shock; I do not 
mean a physical shake; it was the crash and falling in of the office, and shouts of the clerks 
saying they were killed ; I saw part of the office falling in ; I believed it was all falling in.” 

The Court in the Coultas case evidently was unaware of this legal precedent, but Justice 
Panes, in the Bell case, called attention to it and mentioned the fact that he personally was the 
trial judge who presided over the Byrne case. 

Subsequent English authorities have followed the Bell case : Dulieu v. White & Sons, 17 
L R ^25 T KB 141* (1925) ^ (^01) ; Hambrook v. Stokes Brothers, Ltd., 41 The Times 

The Scottish courts have consistently allowed recovery for disability due to nervous 
negligently caused^ without requiring any impact. Cooper v. Caledonian Ry., (1902) 
r i T? SeSS ' ; G, ^, gan V - £ obb ’ (191 °) S - C - 856 > Ct of Sess.; Coyle v. Watson, 
PI Scottish LawTinies":Mff OW ^ ^ S ' C Ct ° f C “™ - Eardrop, 

Ala. Alabama Fuel & Iron Co. v. Baladoni, 15 Ala. App. 316, 73 So. 205 (1916) 

Cal. Lindley v. ICnowlton, 1/9 Cal. 298, 176 Pac. 440 (1918) ^ ' 

Ga. Goddard v. Watters, 14 Ga. App. 722, 82 S.E. 304 (1914) 
la. Watson v. Dilts, 116 Iowa 249, 89 N.W. 1068 (1902) 

Kan. Whits ell v. Watts, 98 Kan. 508, 159 Pac. 401 (1916) 

La Stewart v Arkansas Southern R. Co., 112 La. 764, 36 So. 676 (1904) 

Green v. Shoemaker, 111 Md. 69, 73 Atl. 688 (1909). 1 ' 

T ? ur f cel ] v> pf- Pa ul City R. Co., 48 Minn. 34, 50 N.W. 1034 (1892) 

Ar b ir H r, nf0t ; d I - 0n ^ ha Street R ‘ Co " 113 N eb. 423, 203 N.W. 643 (1925) 

Chmchiolo v. New England Wholesale Tailors, 84 N. H 329 150 Atl 540 ftotm 
W C. Kimberly v Howland, 143 N. C. 39S, 55 S.E. 778 1906) ° (1930) ' 

Ore Salmi v. Columbia etc R. Co., 75 Ore. 200, 146 Pac. 819 (1915) 

R. I Simone v. Rhode Island Co 28 R. I. 186, 66 Atl. 202 (1907) 

•S) C. Mack v. South-Bound R. Co., 52 S. C. 323, 29 S.E. 905 (1897). 
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Other courts, of which Massachusetts, New York and Pennsylvania are 
noteworthy examples, have felt that some further guarantee is necessary. 
This is satisfied if contemporaneously with the emotional stimulus, such as 
fright, the defendant by his negligence also causes an impact against the 
plaintiff’s body. This was an attractive and plausible device, to the legal 
mind, for letting down the bars against recovery of damages. In the first 
place, as we have seen, the negligent impact itself would give the plaintiff an 
independent cause of action for at least some damages, and this enabled the 
courts to make use of the historical custom of. tacking on “parasitic damages” 
as a means of compensating consequences of “nervous shock.” Secondly, 
it was felt that the defendant as actor was here more culpable in terms 
of fault. Thirdly, some guarantee against simulation or fraud would exist, 
if the plaintiff had to prove actual impact, as this would tend to verify the 
fact that plaintiff w^as actually present at the scene of the accident and within 
the range of defendant’s stimulus. Fourthly, in the first promulgation of 
this doctrine, there was doubtless a bona fide supposition that the impact 
would be severe enough so that one could not say what part of the “nervous 
shock” was due to the blow and what part was due to the psychic stimulus. 
It was easy to reason that the law need not be tender with the wrong-doer, 
and an exact scientific method of proof would not be insisted upon. This 
is what we may well characterize as the purely pragmatic approach early 
adopted by the Massachusetts courts. The essential position of these juris- 
dictions is that no analytical ground in tort law can be found for a blanket 
refusal of liability in cases of “injury without impact,” but that practical 
considerations of policy and proof make it necessary to refuse recovery 
unless plaintiff can prove some contemporaneous impact . 8 

Presence or absence of impact can have no justifiable relation to the 
matter unless the courts further require that the physical impact be of such 
character that it can produce a substantial part of the nervous shock. In 


6-. D. Sternhagen v. Kozel, 40 S. D. 396, 167 N -W. 398 (1918). 

Tenn. Memphis St. R. Co. v. Bernstein, 137 Tenn. 627, 194 S-W. 90 ( 91/). 

Tex. Gulf, etc. R. Co. v. Hayter, 93 Tex. 239, 54 S.W. 944 (1900). 

Wash. O’Meara v. Russell, 90 Wash. 557, 156 Pac. 550 (1916). 

Wis. Pankopf v. Hinkley, 141 Wis. 146, 123 N.W. 625 (1909). 

s Courts of the following American states deny recovery for injury due to fright or 
other psychic stimuli, negligently caused by defendant, if there is no contemporaneous 
physical impact: 

U. S. Haile’s Curator v. Texas & Pacific R. Co. (U. S. Cir. Ct. of App., Fifth Cir.), 
60 Fed. 557 (1894). (Federal courts now must follow the tort law of the state in which 

they are situated.) _ TT . „„ 

Ark. St. Louis, etc. R. Co. v. Bragg, 69 Ark. 402, 64 S.W. 226 (1901). 

III. Braun v. Craven, 175 111. 401, 51 N.E. 657 (1898). , 1QQQ . 

Ind. Terre Haute Electric R. Co. v. Lauer, 21 Ind. App. 466, 52 N.E. 703 (1899). 

Ky. McGee v. Vanover, 148 Ky. 737, 147 S.W. 742 (1912). 

Mass. Spade v. Lynn, etc. R. Co., 168 Mass. 285, 47 N.E. 88 (1897). 

Mich. Nelson v. Crawford, 122 Mich. 466, 81 N.W. 335 (1899). ' 

Mo. McArdle v. Peck Dry Goods Co., 191 Mo. App. 263, 1// S.W. 109a (1915). 

N. J. Ward v. West Jersey, etc. R. Co., 65 N. J. L. 383, 47 Atl. 561 (1900). 

N. Y. Mitchell v. Rochester Ry. Co., 151 N. Y. 107, 45 N.E. 354 (1896). 

O. Miller v. Baltimore, etc. R. Co., 78 Oh. St. 309, 85 N.E. 499 (1908). 

Pa. Ewing v. Pittsburgh, etc. R. Co., 147 Pa. St. 40, 23 Atl. 340 (1892). 
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practice, those courts which started out bravely to espouse the position that 
there can be no recovery for ‘injury without impact’ because of the likely 
promotion of fraud, have themselves prostituted their ideal. Inspection of 
the cases in the various jurisdictions shows that today the most trivial impact 
is held adequate to enable a recovery. For instance, the Massachusetts 
courts first held that a superficial bruise was enough, 9 and later went to the 
extreme of holding that a mere impact without visible discoloration would 
suffice, for one could not say that the impact did not cause internal injury. 10 

This tendency to make of “impact” a mere nominal prerequisite to a 
right of action for nervous shock is seen in the decisions of practically all the 
courts which follow the minority view. In the recent New York case of 
Comstock v. Wilson, 11 plaintiff was riding with her husband when the de- 
fendant negligently struck the back of their car with his own machine. The 
collision was a minor one, but it produced some noise or “grating sound” 
without inflicting any personal injury. One could not very well predicate 
more than a slight impact due to jarring of decedent as she sat in her hus- 
band’s car. She promptly stepped from the car and started to write down 
the defendant’s name and license number, all within a few minutes of the 
accident. While so doing she fainted and fell to the sidewalk, fracturing her 
skull and died within 20 minutes of that time. Decedent’s husband brought 
an action for damages against defendant and recovered a verdict in the trial 
court for $5,000. On appeal this was affirmed. The court held that the 
slight jarring of decedent was sufficient to satisfy the requirement of an 
“impact.” 

Obviously, the test of “impact” has become a mere formal requisite, and 
on that ground the minority courts have been severely criticized for not dis- 
pensing with it altogether. . As things now stand, plaintiffs in the minority 


9 Driscoll v. Gaffey, 20 7 Mass. 102, 92 N.E. 1010 (1910). (Defendant’s negligent 
blasting caused a 20 pound stone to be thrown on P’s house with a loud noise; P was 
frightened and fell to the floor receiving only a superficial bruise. Pleld: This impact was 
injurious enough to permit recovery for neurasthenia attributed by doctors to contemporaneous 
fright.) 

19 ICisiel v. Holyoke Street Railway Co., 240 Mass. 29, 132 N.E. 622 (1921). (Plaintiff, 
a pregnant woman, while a passenger on D’s street car, was slightly jarred by a negligent 
rear end collision with another of D’s cars, and she alleged that fright caused an abortion. 
Held, affirming judgment for plaintiff entered on jury verdict: The impact was sufficient; 
though the bump may have produced no outwardly visible physical injury, it may have pro- 
duced internal injury.) Note, that in Freedman v. Eastern Mass. Street Ry. Co., 299 Mass. 
246, 12 N.E. (2d) 739 (1938), the Supreme Judicial Court of Massachusetts definitely makes 
the requirement for recovery, "physical injury from without” as contrasted with injury 
due to the purely internal operation of fright.” Plaintiff, a passenger on D’s street car, was 
so frightened by a negligent side to side collision with a truck that she jumped from her seat 
and in so doing twisted her shoulder. The trial court directed a verdict for defendant 
because there was no proof of an impact.^ Held: Such proof is not necessary where, as here 
defendants negligence causes physical injury from without. 

Comment: At first this distinction may seem tenuous, "but it is substantial in terms of 
making proof Most other courts have held that if A creates in B a reasonable apprehension 
ot bodily peril, and B injures himself in trying to escape the danger, he can hold B in 
damages, even though fear was a link in the chain of causation. The injury is physical 
(broken leg, etc.) and immediate, and there is no such difficulty with conjectural causation 
as one finds in the usual nervous shock cases. 

11 257 N. Y. 231, 177 N.E. 431 (1931). 
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jurisdictions have every inducement to claim some fanciful or fraudulent 
impact in order to gain a right to recover for “nervous shock.” The frauds 
which the court hoped to hold out by closing the door have crept in through 
the open window. 

As a matter of fact, there was a great deal of practical force and merit 
in the original refusal of the Coultas case (Eng.) and of the Spade and 
Homans cases (Mass.) to allow- recovery in the “nervous shock” cases on 
the supposition that more frauds would be encouraged by an opposite rule 
than meritorious cases cut off. The systematic study of the relations of 
emotions to injury and disease did not begin until about 1929 when Cannon 15 
published his book. Previously many assertions made in court regarding 
disease or injury caused by fright or other psychic stimuli involved more 
supposition and conjecture than systematized knowledge or experience of the 
medical profession. Our impression from considering a great number of 
the legal decisions is that the “impact” requirement as a guarantee of merit 
has utterly failed in its purpose of filtering out valid claims for “nervous 
shock” from shabby ones. The attempt of the courts to press into service 
such a simple sifting device was fore-doomed to failure, for it had no scien- 
tific basis. Probably it is true that until recently the balance of justice and 
equity would have been served by refusing recovery in ordinary cases of 
“nervous shock” in accordance with the premonition of the Coultas case. 

Inspection of the decided cases shows a hopeless lack of any scientific 
criteria in assessing the merit of particular claims. It is interesting to find 
that the appeal courts are completely unable at present to appraise the suf- 
ficiency of proof of causation. The result is that any doctor who is willing 
to do so can put forward a categorical opinion to the effect that causation of 
the alleged injury has medical support, and thus make a case for the jury, 
when the opinion represents sheer personal speculation and conjecture. 

We hasten to add, however, that we are now gaining the medical knowl- 
edge necessary to enable a fair appraisal of these claims. Psychosomatic 
medicine is bringing together with beneficial convergence this whole series of 
problems regarding what injuries or diseases may be caused by emotional 
stimuli. Though until recently the balance of arguments was with the 
Coultas view denying liability (despite adverse criticism of law writers), the 
augmentation of scientific knowledge has altered the situation. All courts 
should now recognize a right of action for “injury without impact,” on the 
ground that the old practical arguments against allowing a right of action 
have lost their force, since we are in position to supply scientific criteria of 
validity heretofore not available. The minority jurisdictions should shift 
their view in keeping with this new scientific accession of knowledge. They 
may do this either by renouncing past decisions, or by taking up a new defini- 
tion of “impact” as suggested in our initial footnote, recognizing that 
“nervous shock” always involves impact although the sensory bombardment 
may be through sound, light or heat waves. A more valuable guarantee, of 
actual causation of the injury by the stimulus would be to insist upon im- 
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mediate appearance of the harm or of satisfactory “bridging” symptoms to 
fill the interval between stimulus and alleged response. 

It is the purpose of this paper to put forward a rationale of “nervous 
shock” and its possible consequences which may have some value as criteria 
of scientific proof, both for the expert witness and for courts. 


II. Consideration of “Nervous Shock” and of Injuries and Diseases 
Which May Result Therefrom 

We find from reviewing the law cases that the most numerous claims for 
injury or disease caused by psychic stimuli fall into these groups : 

( 1 ) Miscarriage or abortion. 12 

(2) “Traumatic neuroses.” This condition is included because in a 
majority of cases the impact is not a substantial cause of the neurosis but 
only an occasion for the expression of symptoms. 13 

(3) “Nervous shock,” allegedly resulting in disability, injury or disease. 
In our discussion we exclude all those cases where there has been a mere 
transient disturbance of emotional or mental tranquillity, rapidly disappear- 
ing without resultant disability. It is not surprising to find that the im- 
portant psychic stimulant which the plaintiff seeks to incriminate in the 
majority of these cases is fright, for that is the emotion most likely to be 
engendered by realization of sudden peril or danger. Usually the defendant 
has negligently brought a railway locomotive or some other dangerous force 
into close proximity with plaintiff, so as to threaten some immediate bodily 
harm, and this gives rise to the plaintiff's emotional response. 

Since we propose to leave the first two categories of claims to others for 
discussion, it seems appropriate that we give a clinical characterization of 
“nervous shock” and the mechanism of its action, before proceeding to sug- 
gest a definite legal rationale for disposing of individual cases. 


Definitions 

Emotional states are difficult to define, because they have both, a subjective and 
objective aspect. 14 They are complex reactions in the human animal, reactions that 
arise m response to environmental stimulation or the memory thereof. The subjective 
part is an acute awareness of various bodily sensations and diffuse feelings not easily 
referable to any organ; the aroused awareness itself is an important part of the 
pmture The objective part of emotion is that which is seen when one observes 
critically a person suffering^ emotional stress, e.g., the muscular tension, motor rest- 
essness, tremor, expressive intonation of voice, wide pupils, sweating, pallor of face 
cold hands and all the other autonomic reactions described by Cannon as preparation 

12 These cases are very numerous and criteria of proof are needed for both tranmaf.v 
and psychic abortion. Because the subject, in its details, calls for S p ec ?al treatment wP 
exclude it frotn the present study. See Hertig and Sheldon, Minimum criteria SSrl Tn 

bs§?3 k s fssraE’s ^’tssss^sf g s ars roof “ <i 

Bridges, J. W.: Outline of abnormal psychology, 1931, R. G. Adams & Co, Columbus. 
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for emergency. Emotions are commonly classified as Fear, Rage, Grief, Loneliness 
and Love, with many subdivisions. The old theory of James and Lange, that emo- 
tions (the subjective part) are the result of the visceral changes (objective part), is 
no longer tenable. Cannon 10 has demonstrated that animals can show signs of emo- 
tion when the viscera are separated from the brain by cutting the autonomic nerves. 

Injury is used in this paper as meaning harmful changes in the organism caused 
by environmental forces of a mechanical nature. The evidence for these changes 
may be either the detection of abnormal functions or the seeing of lesions. A lesion 
is defined as visible abnormality of tissue in contrast to submicroscopical and chemical 
changes in structure. The naive dichotomy "organic vs. functional” is denied. 

Disease is the process which causes all harmful changes in the organism other 
then those caused by injury. 

Psychosomatic medicine includes, strictly speaking, any branch of medicine where 
both psychology and physiology are concerned. The body or “soma” is the whole of 
the organism except the reproductive cells. The " psyche ” is the result of function 
of the more highly integrated parts of the central nervous system ; the functions that 
are commonly considered "psychological.” 10 Since all organs are more or less con-, 
•trolled by the nerves that run to them from the central nervous system, and since 
psychological functions might effect such control, all medicine might be considered 
“psychosomatic.” From a practical standpoint, however, one must consider “psycho- 
somatics” as of 1943 ; just now it is a field of clinical medicine that is attracting much 
attention because new knowledge in psychology and in clinical medicine indicates the 
psychogenesis of many symptoms (abnormalities of function) and even of .some 
lesions. In short “psychosomatic medicine” is the clinical field where the internist 
or medical specialist can help the psychiatrist, and where the psychiatrist can help 
the medical man in the study and treatment of disease. 

The Evidence That Emotions May Cause Disorders of Function. Ob- 
servations on the effect of the emotions upon the bodily functions are as old 
as medical science and as varied as the combinations of personalities and 
situations would mathematically suggest. Nevertheless, certain combina- 
tions have occurred over and over again, and these have become recognized 
clinical “facts.” The evidence is convincing to most medical men that there 
is a cause and effect relation between the emotional stress and the symptoms, 
but the phenomena are striking only because of common occurrence. The 
“proof” that they are causally connected is only of the post hoc ergo propter 
hoc ” variety; no physiological mechanisms, no series of pathological proc- 
esses are known to explain the symptoms. There is so much of this clinical 
observation that it cannot all be discussed in a single paper; it fills vol- 
umes in the literature. Three recent books probably summarize it satis- 
factorily. The most recent and thorough is Dunbar’s “Emotions and Bodily 
Changes.” 17 Here one may find a great number of clinical examples ab- 
stracted from 2251 different contributions. Much of it is only expression 
of opinion, but there is a great deal of good observation that cannot be 
ignored. In 1930 Leopold Alkan published an important book "Ana- 

15 Cannon, W. B. : Bodily changes in pain, hunger, fear and rage, 1929, Appleton & Co., 
New York. 

10 Cobb, S. : Borderlands of psychiatry, 1943, Harvard University Press, Cambridge, Mass. . 

17 Dunbar, H. F. : Emotions and bodily changes, 1935, Columbia University Press, 
New York. 
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tomische Organkrankheiten aus seelischer Ursache” 18 in which he shows 
how motor disturbances of hollow organs and tubular organs can lead to 
spasms with resulting stasis, infection and necrosis. He also shows how 
secretions of glands may be affected by nervous stimulation to cause symp- 
toms. This book is based on clinical observations. It is interesting reading 
but the author seems a little too ready to accept an interesting combination 
of circumstances as proof for a theory. 

The third book is Fritz Mohr’s “Psychophysische Behandlungsmetho- 
den,” 10 which gives evidence of a different kind. He tells of 20 years’ ex- 
perience in “curing” people, i.e., removing symptoms by psychological 
methods. It is a good contribution, although evidence of this sort can often 
be interpreted in more than one way. 

Modern “Psychosomatics” may be said to have really begun with Walter 
B. Cannon, when he published his book “Bodily Changes in Hunger, Fear, 
Pain and Rage.” 15 Pavlov and others had given physiological evidence of 
such mechanisms, but Cannon brought the subject to an issue and formulated 
a theory which has profoundly affected the thinking of physicians and psy- 
chiatrists throughout the world. In his second great book “The Wisdom 
of the Body” 20 Cannon sums up the responses of an animal to powerful 
emotion as follows : 


It is remarkable that most of these reactions occur as the accompaniment of the 
powerful emotions of rage and fear. Respiration deepens, the heart beats more 
rapidly, the arterial pressure rises, the blood is shifted away from the stomach and 
intestines to the heart and central nervous system and the muscles, the processes in the 
alimentary canal cease, sugar is freed from the reserves in the liver, the spleen con- 
tracts and discharges its content of concentrated corpuscles, and adrenin is secreted 
from the adrenal medulla. 

The emotional responses just listed may reasonably be regarded as preparatory 
for struggle. They are adjustments which, so far as possible, put the organism in 
readiness for meeting the demands which will be made upon it. The secreted adrenin 
cooperates with sympathetic nerve impulses in calling forth stored glycogen from the 
liver, thus flooding the blood with sugar for the use of laboring muscles ; it helps in 
distributing the blood in abundance to the heart, the brain, and the limbs (i.e., to the 
parts essential for intense physical effort) while taking it away from the inhibited 
organs in the abdomen; it quickly abolishes the effects of muscular fatigue so that 
the organism which can muster adrenin in the blood can restore to its tired muscles 
the same readiness to act which they had when fresh; and it renders the blood more 
rapidly coagulable. The increased respiration, the redistributed blood running at 
high pressure, and the more numerous red corpuscles set free from the spleen provide 
for essential oxygen and for riddance of acid waste, and make a setting for instan- 
taneous and supreme action. In short, all these changes are directly serviceable in 
rendering the organism more effective in the violent display of energy which fear or 
rage may involve. 


Taking the systems and organs mentioned by Cannon as responding physi- 
ologically to fear and rage, one can make a table showing the disorders of 


Stuttgart KANl L ' : Anatomisdle Organkrankheiten aus seelischer Ursache, 1930, Hippokrates 
10 Mohr, F. : Psycho-physische Behandlunesmethoden 1 Q?S T • . 

W. B.t Wisdom of the body, Yort P “ g ' 
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these systems best known to accompany emotional stress in man. We do not 
assert that the emotional stress is the primary or sole cause of these disorders, 
though in some instances this may be true, but rather that emotions may 
excite an attack or aggravate one already in progress. Only those disorders 
are listed for which there is abundant clinical evidence. 


Table of Clinical Disorders Probably Related to Emotional Stimulation 


Arranged by systems and followed by a good reference which has adequate bibliography. 
Emotions may be related to the diseases listed as (1) exciting causes of an attack or (2) 
aggravating factors after an attack is started. Both would apply to all the diseases. A 
single powerful stimulus has been known to produce an attack in those marked (S) although 
usually a long bombardment with emotional stimuli is needed. 


Respiratory System 

Bronchial asthma (S) 

Hyperventilation tetany (S) 

DaCosta’s syndrome (S) 

Cardiovascular System 
Angina pectoris (S) 

Hypertension (S) 

Neurocirculatory asthenia (S) 

Muscular and Skeletal Systems 
Rheumatoid arthritis 
Tremors and contractures (S) 

Alimentary (Gastrointestinal) System 
Mucous colitis (S) 

Peptic ulcer 

Dyspepsia and “gastritis” (S) 

Genitourinary System 

Retention of urine (S) 

Enuresis (S) 

Impotence (S) 

Dysmenorrhea (S) 

Endocrine System 

Thyrotoxicosis (Basedow or Graves’ Disease) (S) 
Diabetes Mellitus 
Anorexia Nervosa 
Integument (skin) 

N eurodermatitis ( S ) 

Psoriasis 


French and Alexander 21 
Talbott, Cobb, et al 22 
Wood 23 

Fahrenkamp 24 
W eiss 25 
Wood 23 


Cobb, Bauer, Whiting 20 
Babinski and Froment 27 

White, Cobb, Jones 28 
Wolf, Wolff 20 
Mittelmann and Wolff 30 

Schwarz 31 
Michaels 32 
Schwarz 31 ' 

Novak, Harrik 33 

Mittelmann 34 
Liebig 35 
Richardson 30 

Greenhill, Finesinger 37 
Bunnemann 38 


21 French, T. M., and Alexander, F. : Psychogenic factors in bronchial asthma, 

Psychosom. Med. Monogr., 1941, II and IV. n w w . 

22 Talbott, J. H, Cobb, S., Coombs, F. S., Cohen, M. E., and Cwsolazio, W. W 

Acid-base balance of the blood in a patient with hysterical hyperventilation, Arc . 

Psychiat., 1938, xxxviii, 973. _ . , , , T 1fM1 ; 7*7 

23 Wood, P. : DaCosta’s syndrome (or effort syndrome), Brit. Med. Jr., > > 1 

805,845. 

24 Fahrenkamp, K. : Der Herzkranke, 1931, Hippokrates,_ Stuttgart. _ _ . -nn 

25 Weiss, E. : Cardiovascular lesions of probable origin in arterial iyp 

Psychosom. Med., 1940, ii, 249. , , , , • , 

20 Cobb, S., Bauer, W., and Whiting, I. : Environmental factors in rheumatoid artnnus, 

Jr. Am. Med. Assoc., 1939, cxiii, 668 . . TT . ... r T 

27 Babinski, J., and Froment, J. : Hysteria or pithiatism, 1918, University 

° 28 White, B. V., Cobb, S., and Jones, C. M. : Mucous colitis, Psychosom. Med. Monogr., 
1939 I 

20 Wolf, S., and Wolff, H. G.: Genesis of peptic ulcer in man, Jr. Am. Med. Assoc., 
1942, cxx, 670. , , , r ... 

30 Mittelmann, B., and Wolff, H. G. : Emotions and gastroduodenal function, 
mental studies on patients with gastritis, duodenitis and peptic ulcer, Psychosom. Me ., > 

iv, 5. 
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The nervous system is not included in the table because it functions 
largely as an intermediary mechanism for the conduction of nerve impulses 
from sense organ or to muscles and glands. The nervous system, especially 
the autonomic nervous system, acts as a pathway, not as an organ system. 
It is the behavior of those muscles and glands that make the symptoms dis- 
cussed under each of the headings above. The muscles involved are mostly 
the smooth muscles of blood vessels and viscera, but the skeletal muscles may 
be involved. The psychological phenomena stimulated by emotions can 
hardly be called psychosomatic ; they are psychiatric problems. 

The proposition that the symptoms found in the various disorders listed 
are mostly the result of hyperfunction of the autonomic nervous system can 
be illustrated by many clinical observations. For example, fear or anger 
when excessive causes pallor and relaxation of the stomach, whereas anxiety 
and recurrent annoyances cause hypermotility, hyperemia and hypersecretion. 
Spasm of blood vessels causes people to become “pale-with- emotion” in the 
face, hands and stomach. Different degrees of emotion or different per- 
sonal reactions can cause flushing of the face, neck and rectum : 39 Vomiting 
and urgent urination are common accompaniments of fear. Thus, Cannon’s 
concept of sympathetic stimulation as a reaction to fear and preparation for 
flight or fight, is a useful basis for the understanding of many, if not most 
psychosomatic disorders. The endocrine glands and the autonomic nervous 
system are the great mediators between psyche and soma. Through them 
emotions are expressed (sic) as normal actions or symptoms. 

Of course it is arbitrary to make a distinction between a disorder of 
function and a disorder of structure. It is a naive idea arising from the 
good old days when only “seeing was believing.” Unfortunately it has led 
to a common but harmful clinical slang which divides all disease into “func- 
tional or organic. In this slang “functional” is not used in the physi- 
ological sense (or it would include all symptoms) and “organic” is loosely 
thought to mean a structural” change or “lesion.” Any scientist should 
know nowadays that a chemical change is just as “structural” a.s a lesion 


Sprirtger^edin 2 ’ 1 Psych ° senese und Psychotherapie korperlicher Symptome, 1925, 

?" Michaels, J. J., and Goodman, S. E. : Enuresis and other factors in normal and in 
PsycWat, lMsTxi, ^ paratlve study of incidence and intercorrelations. Arch. Neurol, and 

*r Menstrua,* und 

rapidZSSSAr. - 

-Liebig, H.: Trauma und Diabetes mellitus, Med. Klin.,' 1932, xxviii 357 
chi.,ric^»™ s ',pS3SatMi;'lSf3T' H ’ ^ »» PW- . 

in iSS D= WC N SwMr’ Pto “ and en ’ 0,ionaI factors ' 

z.^1 «**■*««* 

nervous . »<«»? ‘he autonomic 

reference to "mucous colitis," New England Jr. Med, 193? ccxtiH /lT^ 0 ^ W * h eSpedaI 
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caused with an axe. There can be no line between structure and function, 
between an organ at. rest and an organ in action. For convenience and to 
avoid the stultifying conception of the dichotomies "organic or functional,” 
physical or mental” diseases should be considered as arising from at least, 
four sources: hereditary (genogenic), chemical (chemogenic), visible tissue 
damage (histogenic) and psychological disorders (psychogenic). 40 

The Evidence That Lesions May Be Caused by Emotional Trauma, (a) 
Psychogenic lesions appearing in apparently healthy persons. The basic ob- 
servation that leads on to all other considerations of psychogenic lesions is 
that a blister can be raised on the skin by hypnotic suggestion and removed 
by the same means. Three competent observers with expert witnesses have 
reported that this can happen — ICreibrik (1907), Kohnstmann and Pinner 
(1908), and Schindler (1927). The latter wrote a monograph in which he 
describes not only blisters, but subcutaneous hemorrhages caused by hypno- 
sis and eliminated by hypnosis. 41 Dunbar 17 reviews the literature and gives 
several other references. 

The reason this is spoken of as the basic observation is because it is direct, 
with no complicating steps that need explanation. If it is accepted as a fact 
many psychogenic phenomena become credible, and the great variety of 
clinical phenomena (listed above) have a plausible origin in emotional stress. 

A more complicated series of events, but one that is now well proved by 
the work of Wolff 29 is that leading to peptic ulcer. His preliminary studies 
on gastric motility and reaction in relation to emotional stimuli 30 gave’ pre- 
sumptive evidence that peptic ulcer could arise from nervous tension. His 
recent remarkable studies on a man with a gastrostomy seem to prove the 
relationship. The mucosa of this man’s stomach could be seen through the 
artificial mouth. When he was anxious and resentful, there was increased 
acid secretion, the mucosa became hyperemic and motility, increased. If 
these changes were severe and continued, small hemorrhages appealed be? 
neath the mucous membrane,- causing erosion of the surface. In a few 
instances when the acid hypersecretion was not kept away f i om the surface 
of the mucous membrane by the protective layer of mucous, a chionic ulcei 
developed. In Wolff’s 29 words : "it appears likely, then, that the chain of 
events which begins with anxiety and conflict and their associated over- 
activity of the stomach and ends with hemorrhage or perforation is that 
which is involved in the natural history of peptic ulcer in human beings. 

In cardiospasm 18 a somewhat similar mechanism is seen. At the cai diac 
end of the stomach, just below the esophagus a spasm of muscle may take 
place when the patient is emotionally upset. This closes the entrance to the 
stomach, saliva, mucous and food collect in the esophagus, vomiting occurs, 
and the lower part of the esophagus is dilated and often shows erosions and 
infection of the mucous membrane. In chronic cases these lesions (tush 
form dilatation, mucosal erosion) are seen at autopsy but the ring of muscle 

40 Cobb, S. : Foundations of neuropsychiatry, 1941, Williams and Wilkins, Baltimore. 

41 Schindler, R. : Nervensystem und spontane Blutungen, 1927, Karger, Berlin. 
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at the cardia, that caused them by its obstructive spasm, has relaxed in death 
and appears normal. 

A quite different sort of lesion is found in cases of hysterical paralysis 
of long duration. 27 The unused muscles become atrophied and fibrotic hold- 
ing the limb almost immobile by the muscular contractures. These muscular 
lesions, however, can be considered a secondary result through disuse ; some 
direct trophic change in the muscle, however, is a possibility. 

(&) Psychogenic lesions appearing in patients with an hereditary pre- 
disposition. Persons who appear healthy and normal may yet be unusually 
susceptible to emotional shock because of an inherited instability of certain 
organ-systems. Perhaps the best example is what Means 42 describes as the 
patient who is like a “loaded gun” ; she has inherited a tendency to thyro- 
toxicosis, and when a severe emotional trauma comes into her life, it, so to 
speak, “pulls the trigger” and the full blown syndrome of Graves’ disease can 
appear in 48 hours, with exophthalmos, enlarged thyroid and increased 
metabolic rate; later hypertrophy of the thyroid may develop and myocardial 
damage. There are so many cases cited that only two references will be 
given to especially striking reports. 43 ’ 44 

Raynaud’s disease is another good example of psychogenic lesions appear- 
ing in a susceptible person. In these patients there is probably an inherited 
tendency to spasm in the small vessels of the hands and feet causing cold and 
white extremities. In marked cases these vascular spasms lead to such pro- 
longed asphyxia of the tissues that necrosis results, with ulceration appearing 
on the fingers or toes. The onset of the spasms of the small vessels has 
been observed under the microscope, and seen to occur in definite relationship 
to emotional stimulation. 45 ’ 40 White hands or fingers often occur in these 
patients immediately after emotional stress, and if the situation is prolonged 
the ulcerations appear. 47 

(c) Psychogenic increase of lesions already present. The killing of 
patients with angina pectoris by emotional excitement is an everyday occur- 
rence. It is said that every radio broadcast of a prize-fight has several 
“cardiac” victims. In these cases the blood supply to the heart is already 
decreased by disease of the coronary arteries and a spasm of these vessels 
set up by emotional stimulation may cause an infarct of the heart muscle 
with focal necrosis and stoppage of the heart. 48 


42 Means, J. H. : Thyroid and its diseases, 1937, Lippincott Co., Philadelphia, 
iii 1 KAHM ’ H ' : Zur Patho § enese u nd Therapie des Morbus Basedow, Nervenarzt, 1930, 

4 . 4 Ropssv, G., and Cornil, L. : La maladie de Basedow et la guerre, Presse med 1920 
xxviit, 753. ’’ ’ 

4o Fremont- Smith, F. : Personal communication. 
xxvi 4G i?29 JTSCH> F ’ : CapiIlary studies in Raynaud’s disease, Jr. Lab. and Clin. Med., 1941, 

CambrSg B e?’Mass B ° rderlandS ° f psych!atry ’ rase No ’ Ch - l 1943, Harvard Univ. Press, 

c ' kite, P. D.: Scientific Proof in Respect to Injuries of the Heart in Smith on 

in* press. 0 Pr °° f ^ Re atl0ns of Law and Medicine, Matthew Bender & Co., Albany, N. Y„ 
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Several other types of immediate death due to emotional shock or psy- 
chological disorder have been described, , but in none except angina pectoris 
is the mechanism simple and direct enough to constitute proof. 

III. Rationale for the “Nervous^Shock” Cases 

In developing a rationale for the nervous sutfck cases, it is not possible 
to divorce scientific considerations from legal theory. It is useful, in arriv- 
ing at the legal components of this problem, to bear constantly in mind the 
essential ingredients of any cause of action. 

A plaintiff who seeks to recover money damages in a court of law has 
the burden of proof to establish, by a preponderance of substantial evidence, 
the concurrent existence of the following four factors, namely: Duty If! 
Dereliction ^ Proximate Causation Injury. If he fails to offer such evi- 
dence in respect to any of these four necessary ingredients, he fails to estab- 
lish a prima facie cause of action. In that event, the defendant on timely 
motion is entitled to have the trial court instruct the jury to return a verdict 
against the plaintiff and in favor of the defendant. If this be done, and 
judgment is entered on the verdict and thereafter becomes final, the plaintiff 
is forever barred from further maintaining an action for the same alleged 
grievance. It is obviously pertinent to our theme, to consider what bearing 
each of the four terms mentioned may have on the making out of a cause of 
action for nervous shock. To this end we shall consider each term in 
seriatim. 

A. Duty-Dereliction. 

1. Basis of liability and standard of care. Duty and dereliction are so 
closely linked in the law of torts that they are logically like reverse faces of 
the same coin. It is convenient, however, to think of duty as the pervasive 
obligation which every member of society owes to avoid creating a sub- 
stantial risk of injury to those whom he knows or should know are within his 
sphere of action. It is helpful to characterize this surrounding orbit as 
the circle of risk. No individual owes a duty to act in respect to another per- 
son unless such obligation has been cast upon him by a preexisting contract or 
special relationship. In the usual negligence case, where actor and person 
acted upon are strangers, we are not able to find a preexisting special duty, 
and it is necessary to plaintiff’s proof of a cause of action that he show some 
affirmative conduct creating an unreasonable risk of injury to persons of 
plaintiff’s class. In defining what is negligent conduct and what is due care, 
we take as our standard of reference what the average prudent man would 
have done under like circumstances. 

a. What degree of protection shall. the law vouchsafe to the idiosynciatic 
or excessively vulnerable person? Society has an interest in promoting 
legitimate enterprise and in encouraging the prime mover. It is also inter- 
ested in protecting, by way of restitution through money awards, persons^ 
who may be injured by the conduct of the actor. These competing interests 
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are of distinct materiality in the law of torts, which in the last analysis is 
concerned with placing the risk of loss or injury equitably as between plain- 
tiff and defendant. 49 The law of torts makes use of the concept of culpa- 
bility or fault, as contrasted with mere causation in determining whether the 
actor shall make compensation to the person acted upon. Culpability may 
consist of intentional wrongdoing, and thus partake of a malicious character, 
or it may consist only of negligence akin to inadvertence. The person acted 
upon may possess either an average constitution, or he may be an idio- 
syncratic person who reacts excessively to minimal stimulation. The test 
of whether an actor, in exercise of due care,* should foresee the likelihood 
of some injury to another person in the circle of risk must also take into 
account the nature of the stimulus or conduct and its adequacy to produce- 
injury under normal circumstances. It is only where the actor has reason 
to foresee some injury to others in his environment that we can justly expect 
him to abstain from going forward with his legitimate affairs, or can equi- 
tably place any liability upon him to pay for injury to others. 

It is fair, in our opinion, to hold that an actor has no greater duty of care 
to one who is idiosyncratic or excessively vulnerable to injury than he owes 
in respect to normally constituted persons, unless he knows of the idiosyn- 
crasy in advance, or commits an intentional wrong rather than a merely 
negligent act. 

(1) If the psychic stimulus created by the defendant actor would not 
have effected an injurious response in a person of normal constitution , there 
is no breach of duty to one whose injury flows from an idiosyncrasy tin- 
known to the actor. 


Example: D, a woman, had gone to the home of P to help pick and can peaches. 
A difference of opinion arose between the pickers as to what peaches should be used. 
In connection with this dispute, D went into the house where P was in bed, and ac- 
cording to P’s version, D “wilfully talked in a loud voice and in an angry manner 
with divers persons in the hearing of the plaintiff.” D was unaware that P had been 
subject to hysteria in times past and was hypersensitive. P sued D, alleging that her 
loud and angry address had caused P to have hysterial spells on the day in question 
and one about every 30 days thereafter. P recovered verdict and judgment in the 
trial court for $100. 

Held, on appeal: Judgment reversed; P cannot recover for the reason that D 
breached no duty of care to her, having no ground to anticipate that P would react 
excessively to a stimulus innocuous to an average person.. Furthermore, “the injury 
in question not being one which the defendant could reasonably be expected to 


40 In connection with this argument for limiting extent of tort liability to idiosyncratic 
or hypersensitive persons, in respect to mere negligence, see Smith, H. W., and Solomon 
. C. . Traumatic neuroses in Court, op. cit. supra fn. 13. See also Pound, R. ; Interests 
of personality, 28 Harvard Law Rev. (1915) 343, 445 

*£ ue c JF. e is defi ^d by an objective test, namely: Did the actor use that degree of 
a ol re ’ dl Igence ’. s t;' a ? d Judgment) which the average prudent man would have used 
under the same or similar circumstances to avoid creating risk of injury by his conduct to 
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anticipate as likely to ensue from her conduct, we cannot regard it as the natural 
consequence thereof for which defendant is legally responsible.” 

Haas v. Metz, 78 111. App. 46 (1898). 

(2) If in advance of the action the. actor becomes aware of the idio- 
syncrasy of some person in the sphere of action , or should know of it , the 
ordinary duty to use due care may require the actor to abstain from creating 
or continuing a stimulus which would not hurt the normal person but carries 
a substantial risk of injury to the vulnerable individual (see footnote 67, 
post). 

(3) If the defendant commits ah intentional invasion of the plaintiff’s 
rights of personality, he assumes the risk of special vulnerability of the per- 
son acted upon. In this situation, the actor “takes his victim as he finds 
him” for the reason that the law has no cause for balancing interests or 
making concessions on behalf of the actor. 

Example: Defendant, while in his own house, fired several shots through the 
lighted window of plaintiff’s apartment. P had given birth to a child a few minutes 
before and was in a hypersensitive condition, unknown to D. She was not struck 
but she reacted violently and suffered extreme fright, nervous shock, and hysteria, 
resulting in serious illness. P sued D, but the trial court dismissed the petition on 
the ground that the New York rule laid down in Mitchell v. Rochester Ry. Co., 151 
N. Y. 107, 45 N.E. 354 (1896), denies recovery of damages for injury due to 
nervous shock or fright unless the plaintiff can prove a contemporaneous impact. 

Held, on appeal : Judgment reversed. The defendant indulged willful and wanton 
conduct, whether it be technically characterized as an assault or not. For injuries 
sustained thereby as a result of fright, P is entitled to recover her full damages. 
The Mitchell case applies only to accidents based on negligence, and not to cases of 
willful tort. 

Beck v. Libraro, 220 App. Div. 547, 221 N. Y. Supp. 737 (1927). 

(4) If the conduct is negligent in creating a risk of injury to normally 
constituted persons, the idiosyncratic individual is allowed to recover full 
damages for his excessive response, excluding, however, any allowance for 
preexisting impairment. 

2. Test of culpability in the nervous shock cases. Not only is it im- 
portant to consider whether the culpability involved an intentional and 
malicious act or mere negligence, and whether the person affected was of 
normal or idiosyncratic constitution, but one must take into account .the 
adequacy of the stimulus. It is believed that in many of the negligence 
cases involving nervous shock, the trial courts have not made the importance 
of this factor sufficiently clear to the jury. The trial court should charge 
the jury at the conclusion of the evidence that the psychic stimulus created 
must be such that the actor should have anticipated that he thereby created 
an unreasonable risk of injury to a person of normal constitution situated 
within his sphere of action, whose presence he knew or should have appre- 
hended. In many of the nervous shock cases the alleged stimulus is pa- 
tently inadequate to cause a response in a person of normal constitution. 
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Tn other cases the actor has simultaneously, by the negligent operation 
In other cases me ^ ^ 61 Qr in the handling of other 

sented is patently adequate to create the strongest feelings of fright a 
other deep emotional disturbances in a normally constituted person. 

It Ts important to realize that praetically always the stimulus can be 
analyzed in terms of its sufficiency or insufficiency to create a strong emo- 
tional reaction in an average person. This inquiry must always be taken into 
account in determining whether there has been such breach of duty m tie 
creation of risk of injury as constitutes negligent dereliction. 

A problem which has been considerably discussed by law writers and 
courts is how far the actor has a duty to bystanders, or to persons concealed 
in houses whose visual, auditory or tactile perception of a suddenly created 
stimulus engenders injurious fright. We think that since the right o any 
iniured plaintiff to recover damages in the law of torts m cases of the neg 1- 
aence class depends upon culpability, no recovery can be had by a person 
unless the defendant actor knew or should have known of his presence withm 
the circle of risk at the time of creating or continuing an unreasonab e, p 
tentially harmful stimulus. It is believed that in practice the courts are 

following this limitation upon liability . 53 , 

Example a: Plaintiff may be outside the circle of risk because the de- 
fendant’s stimulus does not come near enough to threaten any bodily hat 
plaintiff. 

Defendant railway company (D) built a switch from its mam tra* at a 
point directly across the street from a house and lot owned by plaintiff (1 ), an 

.. As in Victorian Railways V. Coultas, supra, and Bell V. Great Northern Ry. Co., supra. 
SC S^A'K3v.H0l^kfsrRy' i Co? 24oVis" 29, 132 N.E. 622 ' (1921) ; Sundquis. 

* K 

regarded as a proper ground for .fag i|Mg m *e *0*1* 
SockTrom a 

thrpkadings, Without evidence and dismissed the case. The appeal court agreed that the 
stimulus t<f be actionable, would need be one capable of producing an injurious response 1 
In average person, but held evidence should have been received on this issue, and remanded 

* e TnNewton e v n New York, N. H. and H. R. Co., 106 A PP; Div 415, 94 N. Y Supp. 825 
( 1905 ), X was commuting to New York on defendant’s train when it negligently stopped 
in a tunnel with the result that a train following behind struck it. It was alleged that X 
suffered nervous shock which four months later caused him to die of acute dilatation of t 
heart X's legal representatives, in an action against the RR recovered verdict and juag- 
ment'for $12,500. Held, on appeal: Judgment reversed because there was no proof that the 
stimulus caused either physical injury or immediate nervous shock. The evidence showed 
that when the collision occurred, X was playing cards m a forward coach, and the tremor 
of impact was so minimal that X was merely moved forward slightly, not thrown against 
the seat ahead or onto the floor. The players continued at cards without their game board 

being thrown from their laps. . , 

S3 The only exceptions seem to be occasional cases where courts have held an intentional 
wrongdoer liable for injury to one he could hardly have expected to be present. 
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adult female. Due to want of an adequate bumping post at the end of the track, 
D backed several cars over the end of the switch out into the street in the 
direction of P’s house, but stopping 15 feet away from her yard. P alleged 
that she saw the spectacle from her house and suffered injurious fright in con- 
sequence, for which she sought to hold D in damages. The trial court sustained 
a demurrer to P's petition on the ground that the facts pleaded did not make out 
any legal cause of action. P appealed. Held: Affirmed, but, said the court, 
a right of action might have existed had D’s cars rolled into P’s yard thereby 
effecting a wrongful trespass. 

Morse v. Chesapeake & Ohio Ry. Co., 117 Ky. 11, 77 S.W. 361 (1903). 

Example b: Plaintiff may be outside the circle of risk because she is a 
detached spectator remote from the scene of action and so not within any 
duty of care owed by defendant as actor. In the field of ordinary negli- 
gence, we only hold the actor to abstain from creating unreasonable risks of 
injury to persons whose presence he knows or should apprehend. 

(1) Plaintiff, while perfectly secure in her house, and not exposed to any 
personal peril, saw through her window the distressing spectacle of defendant’s 
dog mangling her pet cat. Plaintiff sued defendant for negligently permitting 
his dog to escape custody and come onto her property, alleging that the episode 
caused shock and distress of mind leading to personal injury. P recovered 
verdict and judgment against D for $100 in the trial court. 

Held, on appeal : Judgment reversed. In New York, under the rule of 
Mitchell v. Rochester Ry. Co., 151 N. Y. 107, 45 N.E. 354 (1896), a plaintiff 
who seeks to recover damages for negligently caused fright must prove a con- 
temporaneous impact; here there was none and P was even far removed from 
the scene of action. P cannot recover damages. Buchanan v. Stout, 123 App. 
Div. 648, 108 N. Y. Supp. 38 (1908). 

(2) In Nuckles v. Tennessee Electric Power Co., 155 Tenn. 611, 299 S.W. 
775 (1927), plaintiff, while not in range of personal peril from the dangerous 
conduct, suffered shock and injury from seeing his son run over through D’s 
negligence. Held : P could not recover damages. (Note carefully that Ten- 
nessee is one of the states which allows recovery for nervous shock without proof 
of contemporaneous impact.) 

A further question has arisen as to whether the threat of injury which 
causes fright or emotional upset need be to the person of plaintiff, or one of 
his loved ones , 54 or whether it is sufficient if the plaintiff’s apprehension is 

54 D, by negligent operation of his automobile, frightened P’s mule so that it ran away. 
P was not in the buggy, but suffered great shock and consequent physical injury because of 
fright for her two children who were in the buggy. Held: P could recover damages from 
D. Spearman v. McCrary, 4 Ala. App. 473, 58 So. 927 (1912). 

D negligently ran his truck into the basement of P’s house. P suffered no impact, but 
because of fright for safety of his children who were in the basement, he sustained severe 
shock which led to a hysterical condition. Held : P could recover damages from D. 
Bowman v. Williams, 164 Md. 397, 165 A. 182 (1933). 

On similar facts recovery was allowed for parental fright generated by apprehension of 
immediate bodily harm to children, in Hambrook v. Stokes Bros., 1 King’s Bench (Eng.) 
141; 94 L. J. K. B. 435 (1925), and in Cohn v. Ansonia Realty Co., 162 App. Div. 791, 148 
N. Y. S. 39(1914). _ ‘ 

Courts in America have tended to put limits on liability in this series of cases by re- 
quiring the parent to be personally present within the circle of risk; if the parent suffers 
nervous shock as a mere spectator while situated outside the zone of peril, recovery of 
damages for nervous shock caused by defendant’s conduct is denied. Waube v. Warrington, 
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for safety of his property whose immediate destruction is threatened by the 
defendant’s conduct. The courts have reacted variously to this problem. 65 

B. Proximate Causation. 

In times past there has been an unfortunate tendency in law to encrust 
concepts of actual or scientific causation with many metaphysical rules or 
principles. A leading example of this is the insistence of courts in many 
states that an act or omission cannot be the proximate cause of a particular 
event unless the result which actually happened was a “natural and probable” 
consequence. • Such an idea is indeed foreign to realism, and as might be 
suspected, it is used by appeal courts as a mere device to enable them to deny 
existence of liability where it seems unconscionable or inequitable to make 
the defendant bear the risk of the particular loss of which the plaintiff com- 
plains. Actually what the courts mean when they use the above formula 
is one of two things : 


1. The defendant cannot be connected with the transaction in a culpable 
relation if an average prudent man could not foresee the risk of injuring 
another by indulging such conduct. Analytically it would be better to bring 


216 Wis. 603, 258 N.W. 497 (Mother, looking through window, saw daughter crossing 
street killed by D’s negligence.) 

Accord: Nuckles v. Tennessee Electric Power Co., 155 Tenn. 611, 299 S.W. 775 (1925). 

In Hambrook v. Stokes, supra, the English courts allowed a parent to recover damages 
for nervous shock caused by apprehension that a child on the way to school had been in- 
jured by a runaway lorry which rolled down a long hill when the driver negligently left it 
without the brakes set. The parent here was not in peril of personal harm, and the decision 
has been criticized as extending liability too far. It may be argued on facts of the case that 
the presence of the parent in the vicinity was known or could be anticipated and that a 
parental fright reaction was foreseeable. 


If the parent is entirely absent from the scene of action, and reacts only as the result of 
an after report, the risk of injury seems too remote to be chargeable against the actor. 

55 Most courts, to draw limits of liability in the “nervous shock” cases consonant with 
their views of policy, have made it an arbitrary requirement that the fear be for self or 
family and not for property. See Waube v. Warrington, 216 Wis. 603, 608, 258 N.W 497, 499 
(1935) ; Dulieu v. White & Sons, (1901) 2 K.B. 669. 

I n a recent Nebraska case, however, the court declined to impose such limitations on 
liability and permitted recovery of damages where nervous shock was engendered by concern 
over a dairy herd poisoned by bran negligently sold by D to a dairyman, X. 

, The facts were quite interesting. D, a farmer, having forgotten that he had put arsenic 
m bran for the purpose of poisoning grasshoppers, sold tire bran to X. X fed the bran to his 
cows and the next morning milked them and made deliveries to customers. Late in the fore- 
noon five cows died and five others were made sick. X allegedly suffered severe nervous 
shock from injury to his herd and fear that he would lose his dairy business, and from 
apprehension that customers, whom he promptly notified, might suffer arsenious poisoning 
X was unable to work after this episode, due to impaired health, and died nine months later 
of a decompensated heart. There was medical testimony that this was caused by an ex- 
cessive emotional disturbance (Note great danger of imposition: Could death from cardiac 
decompensation be scientifically attributed to nervous shock as cause, particularly in face of 
a nme j month interval between stimulus and alleged response?!) 

,X’s widow sued D for negligently causing death of her husband and injury to the dairv 
business. The Supreme Court of Nebraska upheld a recovery for both items, by a five to 
two decision. Rasmussen v. Benson, 133 Neb. 449, 280 N.W. 890 (1938). 

It is doubtful whether many American courts will permit recovery for injury due to 
right or shock engendered by a negligent act which threatens harm only to another’s 
property, unless the conduct also carries a foreseeable risk of nersnnal c - s 
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in this type of consideration under the heading of dereliction, and to say 
that lack of foreseeability of any harm prevents the conduct from being 
negligent. Probably the -courts have not- done this because it has been 
traditional practice to submit the question of negligence to the jury, and a 
jury finding on conflicting evidence is final. The question of causation also 
is submitted to the jury, but the appeal courts have developed the practice 
of overthrowing the verdict and reversing the judgment, if in their opinion 
the result was. not “a natural and probable consequence of the defendant’s 
act.” This enables the court to refuse liability despite the jury verdict, in 
cases where it thinks public policy is opposed to undue extension of liability. 

2. The court may mean in holding that the injury complained of is not 
the “natural and probable consequence” of the 'defendant’s act,' that the 
whole injury, in type, was so bizarre and unusual as to be a remote possi- 
bility in the expectation of any reasonably prudent actor. This, too, could 
be referred analytically to the duty-dereliction terms and made a circum- 
stance tending to prove that there was no negligence. It could even more 
accurately be considered under the, term “damages,” and liability excluded on 
the ground of remoteness, which technic would merely indicate the appeal 
court’s opinion that public policy was opposed to extending liability so far. 

The reader will see that courts in the main are concerned Avith using 
devices for placing the risk of loss or injury equitably as between actor and 
person acted upon in a given species of case. It is not surprising that the 
courts use all four terms of the liability formula (duty +, dereliction proxi- 
mate causation + injury) like keys of a piano board. 

In the nervous shock cases some appeal courts have weeded out the more 
extreme, bizarre cases and denied liability, on the ground that the nervous 
shock or injury was not the “natural and probable consequence” of the de- 
fendant’s conduct, so that there was a failure of causation. 56 

We think it would be much better, however, to keep the term "proximate 
causation” as simple as possible and to use it in the sense of “actual causa- 
tion.” - This would conform legal practice to scientific truth, and clear away 
much confusion that has arisen in times past from loose and varied usage 
of the concept of causation in the liability formula. 

Heretofore we have considered the mechanisms involved in psychic 
stimulation and the effects and- diseases which might be engendered thereby. 
It will be necessary in time to explore further by adequate scientific studies 

58 Mitchell v. Rochester Railway Co., 151 N. Y. 107, 45 N.E. 354 (1896). (On e 
ground for denying recovery for abortion allegedly caused by fright without impact, when D s 
horses Avere negligently permitted to all but run down plaintiff- in the street. Two other 
grounds were given for refusing a right of action: (1) policy argument: difficulties of proof 
and likely encouragement of fictitious suits ; (2) since there can be no recovery for fright 
negligently caused, there can be no recovery for physical consequences of fright. This last 
deduction has been widely attacked as specious.) 

Miller v. Baltimore and Ohio RR. Co., 78 Ohio St. 309, 85 N.E. 499 (1908). (As in 
Mitchell case, supra, one ground for denying recover}- for injury due to fright, negligently 
caused, but without contemporaneous impact.) 
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the relationship of psychic stimulation to all the diagnosable disease entities 
and syndromes. 

At this time we should like to lay down certain orientating principles 
which might be useful in appraising particular medico-legal claims : 

(1) In the usual tort case, the injury claimed by the plaintiff is attributed , 
to a single frightening stimulus of fairly short duration. Cases of repeated 
exposure to the fear -producing stimulus negligently created by defendant 
arise only rarely, such as continued blasting operations over a period of weeks 
or months, where large stones continue to be thrown on the roof of plain- 
tiff’s dwelling. 57 

The physician must consider whether a causal connection can be postu- 
lated between the single stimulus of described severity and the alleged con- 
sequential injury or disease. In more than one case which has come before 
the courts in the past, the plaintiff has had a silent interval with no sub- 
stantial symptoms, lasting for days, weeks or months separating stimulus 
and alleged response. 58 Knowing as we do that the immediate physiological 
changes engendered by fright tend to subside and pass away fairly quickly 
when the efficient stimulus is removed, long silent periods with no “bridg- 
ing symptoms” must be looked upon with grave doubts when an effort is 
later made to establish a causal connection. The bridging symptoms may 
consist of immediate prostration with various symptoms, such as immediate 
and persistent pain, or of radical alterations in the behavior pattern, as we 
find in the so-called traumatic neuroses. 


57 Green v. T. A. Shoemaker & Co., Ill Md. 69, 73 Atl. 688 (1909), 23 L. R. A. (N. S.) 
667. 

58 A good example is the New York case of Hack v. Dady, 134 App. Div. 253, 118 N. Y. 
Supp. 25 (1909). Plaintiff, a pregnant woman, was walking along a city street with her 
two children when negligence of defendant in laying a main caused an explosion in a pot of 
molten lead. A few drops of the molten lead were cast upon P’s hand and clothes, but she 
quickly flicked them off and suffered only a small superficial burn. P sued D, claiming that 
fright and nervous shock caused a miscarriage to occur three and a half weeks after the 
accident,, a second miscarriage six months thereafter terminating a two months' pregnancy, 
and a third miscarriage three months after the second terminating a three months’ pregnancy. 
On the first trial, Dr. A testified positively that these injuries were due to psychic reactions 
engendered by fright. P recovered verdict and judgment in the trial court, but this was 
reversed on appeal on the ground that the New York requirement of impact as a prerequisite 
to recovery for nervous shock, is not satisfied unless the impact contributes substantially to 
production of the nervous shock or the final injury (miscarriage). 

On a second trial, P called Dr. B instead of A. B testified positively that -the miscar- 
riages were due to physical injury caused by the spark landing on P’s hand. P recovered 
verdict and judgment for $2000, and on appeal this was affirmed. 

This. case illustrates the imposition which may occur in this species of litigation It is 
characteristic of a large group of cases where: 

-p!' 1 ' t^kumsil trauma was too slight to produce a miscarriage. 

.pij e trauma was to a remote part of the body rather than to the abdomen, 
j ?L Cr( L WaS + n0t a - sufficient frightening stimulus to prove psychic miscarriage. 

( ) The long time interval of three and one half weeks without proof of bridging 

plSlnnScJ: COnd “ ,Vdy aBainst of LZr 

.o rei> “" d -rc doc 
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There is a notable exception to the expectation of immediate reaction. 
It has been observed that when men are under sudden and great emotional 
stress, as in shipwreck, the final reaction is delayed, oftentimes until after 
the person so exposed has been put ashore and has gone inland. The in- 
ference to be drawn from this phenomenon is that “time for deliberation or 
contemplation” must be allowed for in reckoning what the final total reac- 
tion will be. If the person has gone far beyond such period without appear- 
ance of any symptoms, and at a later date claims a disability from his 
frightening experience, it is proper, unless there be very exceptional proof, 
to deny the causal connection. 

(2) The test of injury is not a mere transient invasion of mental tran- 
quillity speedily passing away, but whether or not we can say scientifically 
that the stimulus produced some disability in the form of temporary or 
permanent or partial or total incapacity for continuing usual pursuits. Need- 
less to say, pain and the like are compensable as separate items, in addition 
to any physical injury and loss of time from work. 

(3) If the plaintiff be subjected to some frightening stimulus which 
causes no injurious effect or disease, but after a substantial interval of time 
he begins brooding over what might have happened and thus becomes dis- 
abled by neurosis, this is held by the law not to be compensable. 59 It is 
believed that this view is sound, because when the interval is so long, in- 
dependent factors may be operative. Though there may be actual causation 
in a particular case, it is defensible for the law to find a failure of causation 
on grounds of policy and the conjectural character of the evidence. 

(4) Proof of malingering. Malingering may have two different legal 
effects, namely : 

or. If the claimant has suffered no injury at all and his claim is a pure 
fabrication, proof of this, if credited by the trier of fact (the jury, or the 
judge if there be no jury) defeats the right to recover any damages, by dis- 
proving existence of the terms causation and injury of the liability formula. 

b. If the plaintiff has suffered some genuine injury, but is malingering 

53 Swift & Co. v. Ware. (Ga. Appeal), 186 S.E. 452. (1936). . 

Phelps Dodge Corporation v. Industrial Commission, 46 Ariz. , 162, 49 P. (2d) 331 
(1935). X, a miner, ran 500 feet to reach fresh air after blast of a ‘‘missed hole” caused 
shafts and drifts of the sulphide ore mine to become filled up with smoke, gas and dust. 
He suffered no injury but thereafter developed a neurosis from brooding over what 
might have happened to him, and in that event what would have been the lot of his family- 
Held: Since the neurosis was not caused by nervous shock produced by the episode, but by 
subsequent brooding, the neurosis was not result of an " injury " sustained by accidental 
means, and was not compensable under terms of the Arizona Compensation Act. 

In certain interesting cases claim has been made under Workmen’s Compensation Acts 
for suicide due to insanity allegedly caused by an accidental inj ury ' received in course oi 
employment. Courts have held it is not enough that' insanity was indirectly caused . by 
the injury if the more immediate cause was worrying and fear of losing employment (Grime 
v. Fletcher [Eng. 1915], 1 King’s Bench 734; 8 B. W. C. C. 11, C. A.) or depression tyd 
brooding over inability to work. (Withers v. London, Brighton and South Coast Kail Co. 
[Eng. 1916], 2 King’s Bench 772, 9 B. W. C. C. 616, C. A.) 

There may be actual causation here, but it must be admitted that lapse of time, the 
entry of independent causes, and difficulties of proof, justify the law in drawing an outer 
line of liability, though somewhat arbitrarily, in this type of case. 
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as to the extent of symptoms or duration of disability, proof of these facts 
will not destroy the cause of action, but will only operate under the term 
“injury” in the trial formula to reduce the amount of damages recoverable. 

Probably malingering of the first type is rather rare. It is rather 
dangerous in point of trial strategy for defendant to try to prove malinger- 
ing, unless he can set his contention up with considerable strength. To 
create a mere suspicion of malingering usually acts as a boomerang, for one 
needs to impute a fraudulent intent to the plaintiff, and a jury deeply resents 
the making of such charges without strong proof. These considerations 
account partially for the infrequency with which lawyers raise malingering 
as a defense in the nervous shock cases. 

We feel it necessary, however, to make some allusion to malingering, and 
we do so under two headings, namely : 


a. Proof of malingering by lay investigation and testimony. Insurance 
company adjusters, claim agents, or specially retained detectives are often 
able to observe the claimant when he is acting spontaneously and completely 
unaware that he is being watched. A person who claims to be paralyzed 
may walk; one who uses crutches may cast them aside; one* who is kept 
constantly in bed in a state of prostration may be seen vigorously cleaning 
house; various neurological symptoms may disappear. Sometimes it is 
possible for the observer to take motion pictures, and the courts have held 
that these may be shown in evidence. Obviously lay evidence of this variety 
depends upon producting a flat contradiction so that the claimant is made 
out a complete liar. 

b. Medical proof of malingering. The doctor must apply his common 
sense as a layman, as well as his special medical talents. In many cases it 
will be found that the case falls in class b, where there is some genuine dis- 
ability which the patient is exaggerating, oftentimes by the process known 
as unconscious” malingering. Usually a more just result can be reached 
by considering such factors as evidence of preexisting impairment of per- 
sonality, under the term “injury” of the trial formula, and discounting the 
amount of damages accordingly which one would attribute to the accident 
itself. 


It is held that a. doctor who has examined a claimant is entitled to give 
his opinion that he is a malingerer , 60 and that even without benefit of such 
examination he may give his opinion after observing the claimant on the 
witness stand . 61 

Hysteria and malingering. Distinguishing hysteria and malingering is 
one of the recurrent problems, and so we single it out for special attention. 

Hysteria, using the word in the narrow and technical diagnostic sense , 62 
is a disorder associated with childish behavior. Not only is the behavior 


00 Klein v. Medical Building Realty Co. (La. Aon') 147 So 122 MQtU 
- St. Louis, I. M. & S. R. R. v. Osborne, 95 aTsIo! 120 S.W 537 (ipio) 

1938, xxib59L AAIS E " HyStena as a problera m a general hospital, Med. Clin North Am., 
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childish, but the patient often looks younger than her years and may have a 
childish build and under-developed organs. The typical cases have symp- 
toms that are almost naive in their obviousness : a bride loses her eyesight 
when her husband is ordered to sea duty; a boy has “fits” when his father 
and mother quarrel ; a young married woman who does not want any more 
children develops spastic adduction of the legs. These patients show such 
symptoms with “belle indifference” ; they do not worry about the symptoms. 
They do not, however, see the connection between the situation they are in 
and the symptoms. The primitive, childlike idea “I can’t stand it, so I’ll 
be sick and get out of it” was probably in. their heads, but they discarded it, 
acted on it and forgot it. This is the mechanism known as conversion with 
amnesia. The childish and unworthy thought is converted into action, the 
unbearable situation is converted into protective invalidism. The amnesia 
is childish in its simplicity and completeness. Under hypnosis and by as- 
sociations such mechanisms can sometimes be brought to light; explanation 
often cures. If not, a shrewd “putting of the shoe on the other foot” by 
the physician causes the symptom to disappear. 

Such in a simplified schematization is the mechanism of hysteria. Why 
is it not malingering? Where is the line? Can it be drawn? 

Malingering is willful and conscious falsification. Symptoms are imi- 
tated with an ulterior motive. The simple cases, such as men who escape 
army duty by eating soap, are easy enough to understand. But others are 
not so simple. For example, a woman slipped on some garbage on the stairs 
of a railroad station; falling, she fractured her coccyx and was taken to a 
hospital. Here roentgenograms showed the injury. In a few days she 
returned home well. Here she was apparently happy until a lawyer asked 
her a lot of questions and suggested to her the possibility of getting damages 
from the railroad. She returned to the hospital in a wheel chair, said her 
legs were weak and painful and talked about law suits. The diagnosis this 
time was “malingerer” and a mental test showed her to be a moron (mental 
age about nine years). She was sent home. Six months later she returned 
to the hospital with stiff, weak legs and anesthesia up to the thighs. The 
examiner could put pins into the skin and muscle without hurting her. The 
muscles showed atrophy from disuse. This time the diagnosis was “hys- 
teria.” In her moronic mind she had made the conversion and forgotten 
it. Starting as a rather stupid malingerer she had become an automatic 
hysteric. 

It is obvious that a line cannot be drawn in some cases. Many cases of 
hysteria start with more or less conscious wishes for a symptom to gain an 
end. Some malingerers are so obvious and simple that they are to be 
classed as feeble-minded, others are smart but deceitful to such a degree 
that they are psychopathic. A few are just average folks who are trying 
out an acted lie. The differential diagnosis takes a man not only with 
psychiatric experience, but shrewdness. Each case must be studied thor- 
oughly and individually. 
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C. The term “injury” in the trial formula and pertinent doctrines of the 
law of damages. 

If the defendant was guilty of a willful, intentional invasion of plaintiff’s 
rights of personality, as for instance committing an “assault” by creating 
an immediate apprehension in plaintiff of immediate bodily harm, this 
gives a technical cause of action for some damages, even though no actual 
harm was suffered. 03 

Very few of the nervous shock cases fall in this category, but depend 
on allegations of negligence, and such cases cannot be maintained in court 
without proof of actual injury or damages. The plaintiff is entitled to 
recover for physical and mental pain and suffering past and future, for any 
physical injury itself, for medical expense, and for loss of earnings. 

It is characteristic of the many “nervous shock” cases that the response 
to the particular stimulus is quite excessive, more than that which a person 
of average constitution would give. The stimulus may be the mere 
occasion or circumstantial cause of the response when preexisting factors 
constitute the substantial cause. In science we are accustomed to sorting 
out all the contributing causes and allotting a just share of responsibility to 
each factor. The law has developed on a cruder basis, not apportioning 
causation as such, but holding that an actor is or is not a substantial cause of 
the injury; if so, he is liable for the whole injury, if not, he is legally re- 
sponsible for none of it. In the main, this “all or none” way of treating 
causation does not work great injustice, but it falls down when a $100 
impact produces a $10,000 injury because of idiosyncrasy of the plaintiff. 
What can be done to rectify this situation, is a major problem discussed 
elsewhere. 64 For one thing, a defendant must be alert to prove that the dis- 
ability in large part represents a preexisting impairment, for which the plain- 
tiff cannot recover damages, rather than mere excessive injury due to the 
accident itself operating on a vulnerable person. In the latter case, American 
courts allow full compensation because of their refusal to apportion 
causation. 65 


03 Usually it is said the actor must have the apparent means of “then and there” convert- 
ing threat into injury; hence, it is necessary that the actor be close at hand, and a threat 
made at a distance, by telephone, would not be sufficient to constitute an “assault” If in- 
jurious fright were caused by such a “long distance” threat, the right to hold the speaker in 
damages might well turn on these questions : 

, (]) Did A in speaking, maliciously intend to cause B harm through fright’ If so A 

should be held liable in damages. ’ 

of negligence ^ answer to ^ ' s " no >” A’s right to recover damages must depend on proof 


a. Did A know that B was idiosyncratic or excessively vulnerable and so apt to be 
damages’ 13 Un ° US fnght by the thrcatenin S language? If so, A should be held liable in 

, k- If A did not know of any idiosyncrasy, should he have foreseen that his verbal con 

«■“ in a lista " "-«■ 

t gnfis-s f. 
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On the other hand, there is now respectable authority, which is doubtless 
destined to become the universal rule, that where medical testimony can 
separate out that part of the injury due to the accident, and that part due to 
preexisting causes or idiosyncrasies, the plaintiff can recover damages only 
for the first . 60 As we have said, the case may be otherwise where the actor 
knows or should know of the other person’s preexisting disease or idio- 
syncrasy , 07 for here the duty of due care may be held to require more cau- 


of those which an average person would have suffered from a like stimulus. Proof showed 
that P,, a 28 year old man, two years previously had been injured in another automobile 
accident, suffering a fracture of his skull and impairment of his nervous ■ system, but with 
substantial interim recovery. P 2 , his companion, was a 70 year old library cataloguer, who 
previous to the accident, had suffered two nervous breakdowns and had undergone surgery for 
the removal of a cancerous breast. Both P t and P 2 were bruised in the accident and suffered 
extreme nervous shock, in P 2 ’s case aggravated by her morbid fears that a bruise on the site 
of the amputated breast would reactivate her cancer. The jury awarded P, $3500 and P 2 
$4100. The trial court thought these damages excessive and granted D’s motion to set aside 
the verdict and order a new trial unless P„ by remittitur, relinquished $1275 of the verdict, 
and P 2 $2027. P, and P 2 appealed. 

Held: The damages awarded by the jury were not excessive. Cases remanded with 
orders for trial court to enter judgment for the full verdicts. 

The Connecticut Supreme Court said: “The plaintiffs are entitled to recover full com- 
pensation for all damage proximately resulting from the defendant’s negligence, even_ though 
their injuries are more serious than they would otherwise have been because of preexisting 
■physical or nervous conditions.” 

It is submitted that the result of this case is wrong, for it imposes a liability for a total 
end result only partly caused by the defendant’s stimulus. 

60 Moore v. Tremelling (U. S. Circuit Court of Appeals, Idaho), 78 F. (2d) 821 (1935) ; 
same case, on later appeal, 100 F. (2d) 39 (1938). 

X fractured his leg and retained surgeon Y to treat it. As a result of negligent failure 
to take post-reduction roentgenograms at intervals after properly setting the fracture, Y failed 
to discover that the bones had slipped out of apposition. X developed a bad end result. 
Held: X could recover compensatory damages from Y for the result of his malpractice but 
not for such part of the end result as would have been due to the original fracture properly 
treated. The burden was on X to separate out the two items of damage. 

In certain recent Workmen’s Compensation cases, it has been held that in assessing 
damages, causation should be apportioned between accident and preexisting factors: Ashland 
Limestone Co. v. Wright, 219 Ky. 691, 294 S.W. 159 (1932). _ _ _ 

The same result has been reached by reducing the percentage of total disability which 
would be allowed if the accident were the sole cause: Moray v. Industrial Commission of 
Utah, 58 Utah 404, 199 P. 1023 (1921) ; Sykes v. Republic Coal Co., 94 Mont. 239, 22 P. 
(2d) 157 (1933). 

This meticulous apportionment between accident and preexisting causes is a new trend 
which is more scientific and equitable than the practice of holding a merely negligent actor 
fully responsible for injury only partially caused by him. 

67 Defendant Wing was indicted for maliciously discharging a gun, whereby a woman, 
named M. A. Gifford, was thrown into convulsions and cramps. . - 

Defendant had discharged the gun in a highway, for the purpose of killing a wild goose, 
at a place not more than two or three rods from the house in which Miss Gifford lived. 
He asserted that it was his right to fire the gun as he pleased, for the reason that the shoot- 
ing occurred on a neck of land to which citizens had resorted since time immemorial for the 


purpose of fowling. 

Evidence on the trial proved that Miss Gifford had been severely affected with a 
nervous disorder for some six years, with the result that she was uniformly thrown into a 
fit upon hearing a gun, thunder, or any other sudden noise, or by hearing the words ff wt ’ 
ammunition, etc., mentioned. It was shown that defendant was warned of this fact and re- 
quested not to fire the gun, but that he did so nevertheless. 

“The (trial] judge instructed the jury, that if they believed that the defendant knew, 

■ or had good reason to believe, that the consequences above mentioned would be produced oy 
the firing of the gun, and had notice to that effect immediately before the firing, they should 
return a verdict of guilty; which they did accordingly. If this instruction was wrong, a 
new trial was to be granted.” ... 

Held, on appeal : Conviction affirmed. Chief Justice Parker of the Supreme Judicial 
Court of Massachusetts said: 
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tion. The courts are less likely to sort out damages where the actor is 
guilty of an intentional battery or other wrongful invasion of the plaintiff’s 
rights of personality. But the result here is best explained on the ground 
that the actor is a thorough-going culprit, worthy of having punitive damages 
assessed against him by way of example, so that the court feels no deep con- 
cern about apportioning damages with scientific delicacy in his behalf, or 
weighing out justice on golden scales, as it were. 

The physician should go to court carefully prepared by study of the 
pretraumatic personality of the claimant, and thorough neurological and 
psychiatric examinations, and a due regard to the nature and adequacy of 
the stimulus, the immediacy of symptoms and the nature and continuity of 
disability, to say what portion of the total injury or damages should be 
allocated to the accident and what part to preexisting factors. The physician 
should be very firm in this respect, for the law in many states is now in such 
condition that this vital distinction is blurred, and grossly excessive verdicts 
are being entered against defendants for injuries which they only partially 
caused. It is our opinion that a competent examiner can arrive at a satis- 
factory estimate in making this apportionment, but that he must individualize 
each case. 


Conclusion 


We have endeavored in this communication to make certain salient 
points, as follows: 

( 1 ) A study of the nervous shock decisions demonstrates the absence in 
times past of any adequate criteria for judging actual causation of the 
alleged injury or disease by the given stimulus. 

(2) We saw that the chief stimulus which underlies the nervous shock 
cases is fright, and the chief disabilities claimed are “nervous shock” with 
consequential disability, usually temporary; traumatic neuroses; and alleged 
psychic abortions or miscarriages. 

(3) We have given an account of the current- concept of “nervous 
shock,” showing in general the mechanism of its production. 

(4) We have mentioned those independent diseases, aside from the 
various neuroses and immediate injuries, for which there is now substantial 


. . we think the offence described is a misdemeanor, and not a nuisance. It was a 
wanton act of mischief, necessarily injurious to the person aggrieved, after full notice of the 
consequences, and a request to desist. The jury have found that the act was maliciously done. 

“In the case of Cole v. Fisher, 11 Mass. R. 137, Chief Justice Sewall, in delivering the 
opinion of the Court, speaking of the discharging of guns unnecessarily, says, if it is a 
matter of idle sport and negligence, and still more when the act is accompanied with pur- 
poses of wanton or deliberate mischief, the guilty party is liable, not only in a civil action but 
as an offender against the public peace and security, is liable to be indicted, &c. 

“Now the facts proved in the case, namely, the defendant’s previous knowledge that the 
woman was so affected by the report of a gun, as to be thrown into fits, the knowledge he 
had that she was within hearing, the earnest request made to him not to discharge his gun 
show such a disregard to the safety and even the life of the afflicted party, as makes the firing 
a wanton and deliberate act of mischief.” ° 

(1829° mm0mVealth V ' Wi ” S ( ' Supreme J udicial Ct - of Mass.), 9 Pick. 1 , 19 Am. Dec. 347 
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medical evidence that psychic stimulation may be a causal factor in patho- 
genesis. 

(5) We have stressed the need for continued and systematic study of 
the relations of all disease states and syndromes to determine what effect 
psychic stimuli, particularly of sudden and severe character, may have either 
on production of the condition or upon its activation, aggravation, or 
acceleration. 

(6) We have pointed out that the idiosyncratic or excessively vulner- 
able person, for reasons of social policy, should not be granted more legal 
protection against mere negligence of an inadvertent actor, than the person 
of average constitution receives. 

(7) The fact last mentioned, coupled with the recognized fact that 
emotional stimuli may be mere trigger mechanisms to cause appearance of 
symptoms of a preexisting disorder, requires the most careful apportionment 
of final injury between accident and preexisting impairment or disease of the 
subject. 

(8) We have endeavored to provide a rationale, both legal and scientific, 
for study of the existence and extent of liability in the nervous shock cases, 
sometimes referred to generically as cases of “liability without impact.” 
Here we stress the necessity for remembering the essential terms Duty + 
Dereliction -f- Proximate Causation -f- Injury, whose concurrent existence 
must be proved by a preponderance of substantial evidence before a plaintiff 
can establish any right of action. 

(9) It is emphasized that with the advance of scientific, knowledge, 
especially in physics, “physical impact” in the sense of striking the person 
of the plaintiff with a “physical object” becomes meaningless. Waves of 
air from an explosion may cause “blast injury” or traumatic sounds. 
Waves of ether may cause visual injury or burns. These involve “physical 
contact” just as truly as striking the plaintiff with a weapon. By the same 
token the distinction between “organic” and “functional” disorders has been 
eliminated. Disorder of function in an organ cannot occur without struc- . 
tural changes in that organ, although these may be temporary. If the law 
momentarily clings to distinctions between gross and microscopic injury and 
false distinctions between “organic” and “functional” disorders, it can be 
justified only by difficulties of proof. This justification should vanish with 
introduction of proper criteria of proof and of improved mechanisms of 
trial for handling scientific issues. 

(10) We call special attention to the need for studying the stimulus and . 
its adequacy to produce a response in a person of average constitution, as 
this consideration must be taken into account in determining to what extent 
the response of the particular patient is due to his idiosyncrasy, excessive 
vulnerability or preexisting impairment. 



INTRACRANIAL ANEURYSMS— A REPORT OF 
THIRTY-SIX CASES * 

By Nathan Mitchell, M.D., and Alfred An grist, M.D., 
Jamaica , Long Island , N. Y. 

From November 1935 to April 1942, there were observed in the labora- 
tories of the Queens General Hospital 36 cases of intracranial aneurysm 
affecting the cerebral arteries in a total of 3080 autopsies. The report that 
follows will describe the pertinent anatomical and some of the clinical features 
associated with these aneurysms. On the basis of the histopathological find- 
ings, an attempt will be made to throw further light on the mechanism of 
rupture of the so-called "berry” aneurysms. 

Numerous excellent descriptions of the clinical syndrome and of particu- 
lar pathological features of ruptured aneurysms of the cerebral arteries 
abound in the literature. In a study of cerebral aneurysms by Richardson 
and Hyland, 1 references will be found to most of the earlier studies. Forbus 2 
first showed the frequent association of medial defects in the cerebral arteries 
and the congenital type of aneurysm. He found the defects at the bifurca- 
tion of the cerebral arteries in cases with and without aneurysms. Forbus 
postulated as the cause of the aneurysms, a congenital defect of the muscular 
tissue of the media which when exposed to intra-arterial pressure, lead to 
aneurysmal dilatation and sometimes rupture. Glynn 3 in a study of routine 
sections of the cerebral arteries in cases with and without aneurysms, found 
medial defects in 80 per cent of both groups. By means of injection experi- 
ments, he found no weakness or bulging at the site of naturally occurring or 
experimentally produced defects. The latter were produced by sectioning 
the adventitia and media of the artery and leaving the intima intact. Since 
the elastica is entirely confined to the intima of the cerebral arteries, he con- 
cluded that the weakness of the vessel wall is entirely a function of the state 
of the elastic tissue. He contended that dire consequences result when 
atheroma affects the cerebral vessels with consequent destruction of the 
elastica. He held that medial defects play no part in aneurysm formation. 

' Richardson and Hyland believe that “the medial defects are probably de- 
velopmental and play a part in causing aneurysms, but that there is another 
unrecognized acquired lesion which causes degeneration of elastic tissue.” 
In a complete study of 40 cases with intracranial aneurysms, they reported 
27 cases with rupture, and 13 cases of unruptured aneurysms. Altogether 
53 aneurysms were found in their 40 cases, of which two were arteriosclerotic 
and the remainder of the congenital "berry” type. They reported an un- 
usually high incidence of intracerebral hemorrhage in their series, describing 

♦Received for publication August 11, 194? 
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19 instances of this complication associated with a varying degree of suba- 
rachnoid hemorrhage. Ten of the 19 hemorrhages were located in the 
frontal lobe, whereas the remaining nine were found in the temporal lobe. 
The two authors recorded no instances of mycotic or syphilitic aneurysm. 
Of the latter, the statement is made that “syphilis plays little or no part in the 
formation of cerebral aneurysms.” Concerning mycotic aneurysms, they 
refer to Turnbull’s study, in which 15 of 44 aneurysms were of the mycotic 
variety. Martland, 4 in a study of fatal spontaneous subarachnoid hemor- 

Chart I 


Risumd of 36 Cases of Intracranial Aneurysm 


Case 

No. 

Age 

Sex 

Type of 
Aneurysm 

Cause of Death 

Duration 
of life 

Remarks 

1 . 

45 

M 

Berry 

Bilateral 
frontal lobe 
hemorrhage 
Intraven- 
tricular 
hemorrhage 
Subarachnoid 
hemorrhage 

Six weeks 

Double ruptured "berry” aneurysms 
of anterior cerebral arteries. 

2. 

12 

M 

Berry 

One week 

History of falling off bicycle, pre- 
ceded by dizziness. 

3. 

46 

F 

Berry 

Found dead 

Necrosis of wall of aneurysm with 
polynuclear inflammatory reaction. 
Polycystic kidneys, cysts of liver; 
hypertension for many years. 

4. 

65 

F 

Arterio- 

sclerotic 

Subarachnoid 

hemorrhage 

Found dead 

5. 

56 

F 

Arterio- 

sclerotic 

Subarachnoid 

hemorrhage 

Found dead 

Large aneurysm measuring 4 cm. in 
diameter found deep in temporal 
lobe. 

6. 

33 

M 

Mycotic 

Staph, aureus 
hem. sepsis 

Incidental 

finding 

Medusa-head minute aneurysm of 
Ieptomeningeal artery; cavernous 
sinus thrombosis. 

7. 

44 

F 

Syphilitic 

Subarachnoid 

hemorrhage 

Found dead 

Miliary gummata of kidney; active 
syphilitic hepatitis with cirrhosis. 

8. 

42 

F 

Berry 

Subarachnoid 

hemorrhage 

Two days 

Blood pressure, 236 mm. Hg systolic 
and 110 mm. diastolic; hypertro- 
phied heart. 

9. 

27 

F 

Mycotic 

Intraven- 

tricular 

hemorrhage 

More than 
four hours 

Strep, viridaiis subacute bacterial 
endocarditis. 

10. 

43 

M 

Trau- 

matic 

Cerebral 

hemorrhage 

Ten days 

Trauma to head one month pre- 
viously; aneurysm connecting inter- 
nal carotid artery and cavernous 

11. 

18 

F 

Mycotic 

Cerebral 

hemorrhage 

? (no defi- 
nite symp- 
toms) 

Picture of cerebral hemorrhage 
masked by debility associated with . 
Strep, viridaiis subacute bacterial 
endocarditis. 

12. 

43 

M 

Berry 

Subarachnoid 

hemorrhage 

Five days 

No previous episodes; onset with 
headache, convulsions. 

13. 

14 

mos. 

F 

Mycotic 

Meningitis 

Incidental 

findings 

Influenzal meningitis. 

14. 

69 

F 

Berry 

Encephalo- 

malacia 

Incidental 

findings 

Marked cerebral arteriosclerosis in 
vessels other than aneurysm. 

Multiple kidney abscesses; multiple 
small aneurysms of subcortical ves- 

15. 

51 

M 

Mycotic 

Staph, aureus 
hemolylicus 

Incidental 

findings 

16. 

17 

F 

Mycotic 

sepsis 

Staph, aureus 

hemolylicus 

sepsis 

Incidental 

findings 

sels. _ 

Multiple kidney abscesses; multiple 
small aneurysms of subcortical ves- 
sels. 
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tge £ 

ex 

Type of 
Aneurysm 

Cause of Death 

Duration 
of life 

73 

M 

Arterio- 

sclerotic 

Subarachnoid 

lemorrhage 

?ive days 

31 

M 

Berry 

Subarachnoid 

hemorrhage 

Three days 

57 

F 

Berry 

Cerebral 

hemorrhage 

Incidental 

findings 

58 

F 

Arterio- 

sclerotic 

Subarachnoid 

hemorrhage 

Four days 

14 

F 

Mycotic 

Cerebral 

hemorrhage 

Seven days 

58 

F 

Arterio- 

sclerotic 

Subarachnoid 

hemorrhage 

Six hours 

28 

F 

Syphilitic 

Subarachnoid 

hemorrhage 

28 hours 

61 

F 

Arterio- 

sclerotic 

Subarachnoid 

hemorrhage 

18 hours 

16 

F 

Mycotic 

Subarachnoid 

hemorrhage 

24 hours 

45 

F 

Arterio- 

sclerotic 

Cerebral 

hemorrhage 

Six hours 

46 

M 

Berry 

Subarachnoid 

hemorrhage 

Found dead 

48 

F 

Berry 

Traumatic 

shock 

Incidental 

finding 

56 

M 

Berry 

Subarachnoic 

hemorrhage 

24 hours 

25 

F 

Berry 

Subarachnoid 

hemorrhage 

Found 

dead 

50 

F 

Berry 

Subarachnoic 

hemorrhage 

Found 

dead 

11 

F 

Mycotic 

Subacute 
bacterial en- 
docarditis 

Incidental 

finding 

29 

F 

Berry 

Subarachnoic 

hemorrhage 

1 More than 
four hours 

35 

F 

Berry 

Subarachnoic 

hemorrhage 

I 10 minutes 

52 

F 

Arterio- 

sclerotic 

Subarachnoi 

hemorrhage 

d Found 
dead 

. 16 

F 

Mycotic 

Cerebral 

hemorrhage 

More than 
24 hours 


Remarks 


Blood pressure 180/100; hypertro- 
phied heart; marked generalized and 
cerebral arteriosclerosis. 

Active sickle cell anemia. 

Blood pressure 200/140; syndrome 
unrelated to aneurysm. 
Monckeberg’s sclerosis of mtra- 
cavernous portion of internal carotid 

artery. . 

Strep, viridans subacute bacterial en- 
docarditis. 

Marked generalized arteriosclerosis. 

One previous episode; positive blood 
Wassermann; active meningo-vas- 
cular syphilis. 

Moderate cerebral arteriosclerosis. 

Strep’ viridans subacute bacterial 
endocarditis. 

Unilateral frontal lobe hemorrhage; 
moderate cerebral arteriosclerosis. 
History of hypertension. 


Hypertrophied heart. 

Small amount of thymic tissue, hy- 
poplastic aorta and adrenal. 

Two aneurysms of convexity of pa- 
rietal and occipital lobes. 

Red headed; enlarged thymus, hypo- 
plastic aorta and cerebral vessels. 
Found dead at home 10 minutes 
after notification of father’s death. 
Paget’s disease of skull; fracture of 
skull. . , 

Strep, viridans subacute bacterial 
endocarditis. 


rhage in Medical Examiner’s material, reported 38 berry aneurysms in a 
total of 49 cerebral aneurysms. He stressed the fact that fully 2 per cent 
of sudden natural deaths are due to ruptured aneurysms. Of the 54 cases, 
21 were either found dead or died within 30 minutes of collapse, and 41 
were dead within 12 hours of the onset of the initial symptoms. Dial and 
Maurer 5 described seven arteriosclerotic and two syphilitic aneurysms in a 
series of 13 cases of subarachnoid hemorrhage. In a special article, Mc- 
Donald and Korb 9 presented the most extensive bibliography and analytical 
study of 572 cases, with 49.5 per cent arteriosclerotic, 12.2 per cent embolic 
or mycotic, and only 5.6 per cent syphilitic, with 32.7 per cent listed as nor- 
mal, the latter ostensibly of the “berry” type. 
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Material. The cases included in this study represent those encountered 
in the routine autopsy service of a general hospital laboratory, and a group 
of cases performed under the direction of the Medical Examiner's office in 
the County of Queens. Only those cases in which a definite aneurysm or 
site of rupture was identified are described. Excluded from the. reported 
series are the cases of fatal subarachnoid hemorrhage in which the site of 
bleeding was not identified; and uniform aneurysmal dilatation of the cere- 
bral arteries demonstrating no discrete aneurysmal sac. Chart 1 lists the 
material studied, with some of the pertinent clinical and pathological data. 

Age and Sex. There were 28 females and 10 males in the series. The 
ages ranged from 14 months to 69 years, with a mean age of 40 years. 

Clinical Features. Of the 36 cases encountered, no previous clinical 
data are available in 20. Eight of these are represented by incidental find- 
ings at autopsy, whereas the remaining 12 were found dead or died before 
admission to the hospital. Chart 2 outlines the duration of life after onset 
of symptoms in the 28 cases in which this information was present. 


Chart II 

Duration of Life after Onset of Symptoms in 28 Cases 


Found 

Less than 

Less than 

1 

2 

3 

4 

S 

6 

More than 

dead 

1 hour 

12 hours 

day 

days 

days 

days 

days 

days 

1 week 

12 

0 

4 

4 

. 2 

1 

2 

2 

0 

1 


Coma was noted as the presenting symptom in 10 of the 16 cases ob- 
served on the wards of the Queens General Hospital. Severe headache was 
noted as a prominent symptom in five instances; convulsions were seen on 
four occasions. Less frequent symptoms were stiff neck (3), hemiplegia 
(2), and dizziness, vomiting, diplopia, and a buzzing sound in the head. 
The latter was noted in the single instance of traumatic arteriovenous 
aneurysm of the internal carotid artery and the cavernous sinus. 

Of significance was the presence of hypertension in nine cases. Case 34 
is of particular interest in demonstrating the influence of emotional upset in 
the production of hypertension, and its relation to the rupture of the 
aneurysm in this instance. The patient, a 35 year old white female, was 
notified of her father’s death. Ten minutes later she was found dead in the 
bathroom. 

Pathological Features: Type of aneurysm. In six of the cases, two 
aneurysms were found yielding a total of 42 aneurysms in the 36 cases of the 
series. Twenty-two were found at the bifurcation of the vessels of the base 
and conform to the description of the typical “berry” aneurysm. Mycotic 
aneurysms were seen in 11 cases. Of the remaining nine cases, six were 
arteriosclerotic, two syphilitic and one traumatic. The mycotic aneurysms 
may be divided into two groups. Streptococcus viridans subacute bacterial 
endocarditis provided the septic focus for seven aneurysms. Staphylococ- 
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cus aureus hemolyticus sepsis accounted for three others, and the fourth was 
seen in. a case of influenzal meningitis. 

Chart III 
Sites of Aneurysm 


Middle cerebral artery 10 

Anterior communicating artery 8 

Anterior cerebral 6 

Internal carotid 5 

Convexity 5 

Basilar 3 

Vertebral 2 

Posterior communicating 1 

Posterior cerebral 1 

Anterior inferior cerebellar 1 

Total 42 


Site of aneurysm. In chart 3 is listed the incidence of the aneurysms on 
the various branches of the Circle of Willis. Those occurring on the con- 
vexity of the brain were invariably of the mycotic type, and were found in 
each instance incidentally either grossly or on section through a focal area of 
subarachnoid hemorrhage. It should be stressed that whenever a zone of 
subarachnoid hemorrhage was seen in a case of meningitis or sepsis, section 
was taken for microscopic study, thus accounting for a high incidence of 
mycotic aneurysms. 

A method employed by the authors in identifying the site of rupture in 
those cases where no definite aneurysmal sac was seen in the basilar vessels 
was suggested by Dr. Richard Grimes, Assistant Medical Examiner, and 
seems worthy of comment. At times, after careful dissection of the vessels 
and removal of the entire blood clot cast from the subarachnoid space, a 
ragged zone was seen in a portion of a vessel with adherent blood clot. If 
a closed circuit is made by means of clamps, and water is injected under 
moderate pressure, the site of rupture is then indicated by escape of a thin 
stream of water. Two instances of rupture of the vertebral artery were 
demonstrated by this method. 

Size. The smallest aneurysm in the series was 2 mm. in diameter, 
whereas the largest measured 4 by 4 cm. The majority varied from 3 to 10 
mm. in size. 


Sites of hemorrhage. In each case of ruptured aneurysm recorded, there 
was seen subarachnoid hemorrhage which varied in amount. In some of the 
small mycotic aneurysms, hemorrhage of a focal nature was seen usually over 
the convexity of the cerebrum. In the cases of rupture of the vessels com- 
prising the Circle of Willis, blood clot casts of the subarachnoid space and 
the cisternae at the base of the brain were seen. In 10 cases intracerebral 
hemorrhage of varying degree was noted. This form of hemorrhao- e like- 
wise varied from small zones to extensive areas, the largest measuring^ by 6 
by 4 cm. The location of the zones of intracerebral hemorrhage were as 
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follows: frontal lobe (4), temporal lobe (2), basal ganglia (3), and corpus 
callosum (1). All of the frontal lobe hemorrhages were associated with 
aneurysms of the anterior cerebral arteries, case 1 (figures 1 and 2), case 2 
(figures 3 and 4). The temporal lobe hemorrhages followed a rupture of 
aneurysms in the middle cerebral arteries, case 5 (figure 8). Intraven- 
tricular extension of the hemorrhage was found in 11 cases. One of the 
11 cases presented only intracerebral hemorrhage associated with bleeding 
extending to the ventricles. Five were associated with subarachnoid hemor- 
rhage only, and the remaining five were found in cases showing both intra- 
cerebral and subarachnoid hemorrhage. 

Associated pathological findings. Hypertrophy of the heart was found 
in the nine cases which showed evidence of hypertension clinically, or with 
a history of hypertension. Case 3 presented other congenital anomalies as- 
sociated with the berry aneurysm. Large polycystic kidneys and multiple 
cysts of the liver were noted in this instance. O’Crowley and Martland 6 
have noted this association of polycystic kidneys with the so-called congenital 
aneurysms of the cerebral vessels. For the congenital feature to be signifi- 
cant, hypertension should be ruled out. He also stressed the occasional oc- 
currence of status thymolymphaticus. In two of our cases, cases 30 
and 33, variable amounts of thymic tissue were found. In case 30, a 
hypoplastic aorta and adrenal cortex were seen. In case 33 the alleged typi- 
cal appearance of status was present. The patient was a red-headed, fair- 
skinned individual with a large thymus and hypoplastic aorta and cerebral 
vessels. In case 35 the patient had extensive Paget’s disease of the skull. 
The history in this case was of interest for its medico-legal implications. 
The patient, a 52 year old female, was found dead at the foot of a flight of 
stairs. A large laceration of the scalp was seen. Upon reflecting the scalp 
a large linear fracture of the skull was noted. Careful dissection of the 
brain, however, revealed extensive subarachnoid hemorrhage from a ruptured 
arteriosclerotic aneurysm of the basilar artery. The two cases of ruptured 
syphilitic aneurysm of the cerebral vessels were accompanied by evidence of 
active syphilis of the meninges, cerebral vessels, and brain. In case 7 mul- 
tiple miliary gummata of the kidney were found in addition to active syph- 
ilitic hepatitis with cirrhosis. In case 23 a gross diagnosis of berry aneurysm 
was made, but microscopy revealed active cerebral meningovascular syphilis 
and gummatous necrosis of the wall of the aneurysm. 

It is noteworthy that of the 1 1 mycotic aneurysms only three organisms 
were found on culture in various sites. The Streptococcus viridans was 
found in seven instances, all these cases presenting a classical picture of 
subacute bacterial endocarditis. The other organisms implicated were the 
Staphylococcus aureus hemolyticus and Hemophilus influenzae. In two of 
the cases the immediate seeding focus for the sepsis was the presence of 

multiple kidney abscesses. The third case was one of cavernous sinus 
thrombosis. 
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Cerebral arteriosclerosis of all of the basilar vessels was described as 
marked in four of the cases and moderate in three. Of these seven cases, 
it should be noted that only three were instances of arteriosclerotic aneurysms 
whereas the remaining four showed the classical picture of “berry” aneurysm. 



Fig - s - Case 3. Longitudinal sectio.n of vertebral artery with multiple “berry” aneu- 
aneurvsm 6 C— eitf nfr ° f t rUptU n' A and A 1 —' unruptured aneurysms. B— neck of ruptured 

of nia^aradmoid wifh f JZ tUre i; °~ necros . ls of arterial wall, enlarged in figure 6. Remnant 
ot pia arachnoid with subarachnoid hemorrhage at upper left margin. L. P. 48 mm 


Microscopic observations and discussion. Histological preparations of 
aneurysms were available in 25 of the 36 cases included in the series. All 
of the mycotic aneurysms were confirmed by section. The diagnosis of 
syphilitic aneurysm was established by the microscopic study, though the 
gross opinion was congenital aneurysm. It is our opinion that all aneurysms 
must be studied histologically to confirm the gross diagnosis in order to rule 
out complicating associated pathology of this type. Seven of the 12 ruptured 
berry aneurysms were studied in microscopic section. Hematoxylin and 
nTfnTd were 1 used routinely, with only an occasional elastic tissue stain. 
, ‘ber^” group med,a ^ ^ ^ ^ ^ W&S commonl y Present in the 
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Certain facts stand out in this microscopic survey. Contrary to the 
original impression before initiating this study, there was found an unex- 
pected degree of arteriosclerosis in the wall of the "berry” aneurysms. In 
the seven cases of this group in which sections were studied, five were under 
the age of 50. Case 2 was 12 years old and showed swelling and thickening 
of the elastic membrane. No other evidence of arteriosclerosis was present. 
Case 34, a 35 year old white woman, showed an inordinate degree of 
atheroma, thickening and hyalinosis of all coats and distortion of the vessel 
by eccentric thickening and thinning of the wall. It is significant that the 
remainder of the basilar vessels in this case were unusually free of athero- 
sclerotic change. Cases 12 and 28 showed marked atherosclerosis and 
hyaline fibrosis of the wall, limited to the aneurysmal wall. The presence of 
such advanced local changes in the aneurysms precludes any definite state- 
ment as to the existence or absence of elastica within the aneurysmal sac. 
The absence of sclerotic changes in the basilar vessels outside of the aneurysm 
in the younger age group is of importance. Glynn demonstrated that 
weakening or rupture of the cerebral vessels failed to occur as long as the 
elastica remained intact. The disruption of the elastica in arteriosclerosis 
may offer one additional factor for explanation of rupture of the "berry” 
aneurysms. Schmidt 7 emphasized this point in the following statement: 
“In others of my cases, the wall of the aneurysm has shown obviously arterio- 
sclerotic changes, while the rest of the cerebral vessels did not reveal any 
sign of arteriosclerosis on microscopic examination.” Strauss et al. 8 also 
stressed the finding of focal arteriosclerotic changes in the "region of the 
aneurysms.” 

Case 3 is of particular interest. The finding of an extensive zone of ne- 
crosis within the wall of the vessel at the neck of the aneurysm with an acute 
inflammatory reaction (figures 5 and 6) suggests the mechanism of rupture. 
The reaction seems out of proportion to the degree of vital reaction which 
might be expected to follow upon spontaneous mechanical rupture of the 
vessel wall. This finding intimates some other unknown etiological factor in 
the pioduction of the necrosis in the vessel wall with subsequent rupture. 
Although the finding of the non-specific necrosis in this case is an isolated 
one in the series, it presents a morphological demonstration of that additional 
mechanism thought necessary for rupture suggested by Richardson and 
Hyland. 

In the two syphilitic cases, gummatous necrotic destruction of the wall 
accounted for the rupture in a similar fashion. A similar zone of necrosis 
was found in the wall of the internal carotid artery at the site of a traumatic 
arteriovenous aneurysm (case 10). In the mycotic group, necrosis of the 
vessel wall including the elastica, was verified in all cases as the cause of the 

aneurysm and the rupture (figure 9). 

It is possible that some of the arteriosclerotic aneurysms found in the 
older age groups might represent sclerotic changes in preexisting “berry” 




Fig. -7. (Above) Case 4. Ease of brain stem and cerebellum showing fusiform arterio- 
sclerotic aneurysm of basilar artery and extensive subarachnoid hemorrhage. 

Fig. 8. (Below) Case 5. Coronal section of cerebrum showing large saccular arterio- 
sclerotic aneurysm of right middle cerebral artery deeply embedded in temporal lobe. 
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Fig. 9. Case 6. Mycotic aneurysm of small leptomeningeal vessel in a case of cavernous 
sinus thrombosis showing intact vessel wall below, and necrosis and marked acute inflamma- 
tion above (H. P. 8 mm.). 
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Fig. 10. Case 7. Gummatous lesion of wall of ruptured aneurysm of left internal 
carotid artery and adjacent pia-arachnoid in a case of active meningo-vascular syphilis 
(L. P. 16 mm.). 
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aneurysms. In this paper, such instances are listed as arteriosclerotic if 
marked arteriosclerosis of the cerebral vessels was present. The saccular 
aneurysm seen in case 5 (figure 8) and the fusiform sac seen in case 4 
(figure 7) probably do represent true arteriosclerotic aneurysms because of 
their location and size. 

It is of interest and worthy of reiteration that once the aneurysmal pouch 
is formed, local vascular disease in the form of atheroma, sclerosis or actual 
necrosis seems to predominate in the defective part of the vessel. 

Summary and Conclusions 

1. Thirty-six cases of intracranial aneurysms of the cerebral arteries are 
presented. 

2. Forty-two aneurysms are included, subdivided as follows : "berry” 22, 
mycotic 11, arteriosclerotic 6, syphilitic 2, traumatic (arterio-venous) 1. 

3. The presence of arteriosclerosis and of necrosis in the wall of the 
aneurysm is stressed in the mechanism of rupture. 

4. On the basis of the recorded observations, careful histological study of 
all ruptured and unruptured aneurysms for evidence of atherosclerosis, for 
active degeneration and necrosis, and for evidence of specific and non-specific 
inflammation, is indicated for the further elucidation of this problem. 

The authors wish to thank Dr. Richard Grimes, Assistant Medical Examiner, for the 
opportunity of studying much of the material contained in this paper. 
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THE DIAGNOSTIC QRS PATTERNS IN MYOCARDIAL 

INFARCTION * 

By M. M. Hurwitz, R. Langendorf, and L. N. Katz, F.A.C.P., 

Chicago , Illinois 

In the electrocardiographic diagnosis of recent myocardial infarction, so 
much emphasis has been placed on the S— T— T configuration, because of the 
diagnostic value of its evolution, that the importance of the QRS pattern has 
been insufficiently stressed. Recent experience has shown, that several con- 
ditions such as acute diffuse pericarditis, 1 acute cor pulmonale, 2 acute ne- 
phritis, 8 toxemias of pregnancy, 4 hyperthyroid state in flux, 6 etc., may some- 
times closely imitate the S-T— T pattern of myocardial infarction and less 
closely its evolution, without showing the specific QRS patterns expected- 
in myocardial infarction. It therefore seemed desirable to investigate the 
QRS patterns encountered in recent myocardial infarction in greater detail, 
with the thought in mind that such knowledge would increase the ability to 
use the electrocardiogram in differential diagnosis. Although some studies 
on QRS patterns' in myocardial infarction have appeared in the past, 0 they 
have been incomplete for the most part. 

The present study is based on an analysis of serial records in 369 cases 
selected from the files of the Heart Station covering the past six years. In 
obtaining these data some 800 series of records classed in the files as indicative 
of myocardial infarction were examined. All cases in which there was the - 
slightest doubt as to the electrocardiographic diagnosis were discarded, even 
when, as was true in many instances, the clinical picture was unequivocal. 
We doubtless discarded many cases of. recent myocardial infarction in this 
way. However, since we were interested in establishing the electrocardio- 
graphic patterns characteristic of myocardial infarction, the non-characteristic 
changes in cases known to have recent myocardial infarction clinically would 
not be of value in utilizing the electrocardiogram as an independent ob- 
jective diagnostic procedure. It is noteworthy that of the 369 cases of this 
series in 36 in which necropsies were available the diagnosis of the presence 
and location of the infarct was confirmed. All 369 cases in this study had 
chest leads ; approximately 75 per cent had both chest leads CF 2 and CF 4 , the 
remaining 25 per cent having only chest lead CF 2 . Most of the cases had 
long series of records, some with controls before, and more with records 
after stabilization had been completed. In a few instances, cases with single 
records were included, but only when they were absolutely typical. The 
use of serial records and chest leads, as emphasized before, is of considerable 

* Received for publication September 4, 1942. _ _ . 

From the Cardiovascular Department, Michael Reese Hospital, Chicago, Illinois. 

Aided by the Emil and Fanny Wedeles and the A. D. Nast Funds for Cardiovascular 
Research. 
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aid in diagnosing recent myocardial infarction, and reliance on single limb 
lead records, except in unusual circumstances, may be misleading. 

The distribution of the cases into types based on both the S-T-T and 
QRS patterns is shown in table 1. The most significant analysis revealed 
in this study was the limb lead QRS patterns in anterior wall infarction ; but, 
before presenting this, our findings in the other patterns merit brief comment. 


Table I 

Distribution of the 369 Cases of the Series into Types Based on the 
S-T-T and QRS Configuration 


Pattern 

No. of Cases 

% of Cases 


Anterior wall 

190 

51 


Posterior wall 

141 

38 


Combined anterior and posterior wall 

20 

6 


Atypical 

18 

5 


Totals 

369 cases 

100% 



It was noted, incidentally, that T-wave inversions occurring at some time 
during the evolution in all three limb leads (Tn type) 7 were found in 41 of 
the 369 cases (11 per cent). This was more frequent in the combined and 
atypical infarct pattern groups (45 per cent and 28 per cent respectively) than 
in the anterior or posterior wall patterns (7 per cent and 9 per cent respec- 
tively). • This compares reasonably with a previous report, 711 and the greater 
frequency of the Tn type in combined anterior and posterior wall patterns 
substantiates the concept that the Tn is evidence of a more widely distributed 
area of infarction. 

Evidence of acute diffuse pericarditis complicating recent infarction 8 was 
diagnosed in the electrocardiogram in 13 cases, nine with anterior (5 per 
cent) and four with the posterior wall patterns (3 per cent). The diagnosis 
was made only in cases of these two infarct patterns when S— T was elevated 
in all three limb leads for a time, or when marked S— T elevation occurred in 
two limb leads and the S-T segment was not depressed in the third limb lead. 
Obviously, this diagnosis was not attempted in instances of atypical or com-' 
bined infarct patterns. 


The 18 cases classed as atypical infarct patterns (table 1) did not fall into 
the patterns of anterior, posterior, or combined infarcts, but represent true 
instances of myocardial^ infarction, as their S-T-T evolution was charac- 
teristic in showing waxing and waning of the T waves and restoration of 
the deviated S-T segments toward normal. They may represent examples of 
small atypically located infarcts, but no autopsy findings were available. 
Obviously an analysis of their QRS patterns in our present state of knowl- 
edge would not be of much value and was therefore not attempted. 

In 20 cases patterns were encountered having some characteristics of 
anterior and others of posterior wall infarction. In two of these post- 
mortem findings revealed the presence of infarction in both localities ; in one 
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both were recent, in the second the two were of different ages. It is probable 
that some of these 20 cases represent recent infarction in one locality super- 
imposed on an old infarct in the other, whereas others represent -simul- 
taneously occurring infarcts in both areas. It is also possible that large 
lateral wall infarcts extending to both regions may account for some of these 
cases. The diagnosis was made in this group on the configuration of the 
QRS as well as that of the S— T— T in both the limb and chest leads. When 
the dominant pattern in the limb and the dominant one in the chest leads 
were analyzed, it was found that in 15 of the cases (75 per cent) the limb 
leads had a predominantly posterior wall pattern while the chest leads had 
a predominantly anterior wall pattern. In only one case was the reverse true. 
In the remaining four it was not possible to speak of a dominant pattern in 
either the chest or limb leads, the admixture being equally distributed between 
anterior and posterior wall characteristics. Knowledge of the QRS patterns 
encountered in anterior and posterior wall infarction was useful in this classi- 
fication, and their evaluation is therefore valuable in recognizing atypical and 
combined types of infarction contours. 

Posterior Wall Patterns 

There were 141 cases showing patterns indicative of posterior wall in- 
farction. In four of these, two types of limb lead QRS patterns were found 
in the serial records of the cases, making a total of 145 limb lead QRS pat- 
terns for analysis. The distribution of these limb lead QRS patterns is 

Table II 

Frequency of Various Types of QRS Patterns in the Limb Leads Encountered 
in Posterior Wall Infarction 


Pattern No. of Cases % of Cases 


Diphasic QRS with deep Q waves in Leads II and III 
Triphasic QRS with deep Q_ waves in Leads II and III 
Triphasic QRS 2 and diphasic QRS 3 with deep Q waves 
Diphasic QRS 2 with deep Q and QRSs entirely inverted 
Triphasic QRS 2 with deep Q and QRS 3 entirely inverted 
Triphasic QRS 2 with deep Q and M-shaped QRS 3 

QRS entirely inverted in Leads II and III 

Diphasic QRS 3 with deep Q and QRS 2 normal 

Triphasic QRS 3 with deep Q and QRS 2 normal • 

All other cases not falling into any of above categories 

61 

3 

2 

13 

17 

1 

7 

26 

1 

14 

42 

2 

1 

9 

12 

I 

5 

18 

1 

2 

10 

Totals 

145 

100 

Low “voltage" 

20 cases 

14% 

Intraventricular block 

12 cases 

9% 


shown in table 2. It will be seen that in 89 of the 145 instances (61 per 
cent) a diphasic QRS 3 with a Q wave 25 per cent or more of the upright 
phase (the so-called diphasic Q 3 pattern) was present (figure 1); in 61 of 
these a similar diphasic Q pattern occurred in Lead II. Further examination 
revealed that in all except 14 of the 145 cases equivalents of the diphasic Q 
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pattern were present in Lead II, Lead III, or both (table 2). These equiva- 
lents consisted of (a) a triphasic W-shaped QRS with a first inverted phase 
25 per cent or more of the upright phase, the so-called triphasic Q 2 and Q 3 
patterns (figure 1), and (b) entirely inverted QRS s with diphasic or tri- 



Fig. 1. Three cases of posterior wall infarction to illustrate the diphasic Q type of 
QRS in Leads II and III and its variants, the triphasic W-shaped QRS and the entirely 
inverted QRS. The latter in Lead III has the same significance as a Q type only when QRS- 
is of the diphasic or triphasic Q type. Discussed in text. 

A. An example of a triphasic QRS, of the Q type and QRS a entirely inverted (in the first 
record), the latter subsequently changing to a diphasic Q type (in the second record). The 
two records were taken a year apart in a case with a recent myocardial infarction developing 
five days before the first record. 

B. An example of a diphasic Q type of QRS- (in the first record), becoming a triphasic 
W-shaped QRS (in the second record) and a diphasic Q type of QRS 3 becoming an entirely 
inverted complex. The two records were taken 15 days apart in a case with a recent myo- 
cardial infarction developing one day before the first record. 

C. An example of a diphasic Q type of QRS 3 (in the first record) becoming a triphasic 
Q type (in the second record). Note the auricular fibrillation present in the first record. 
The two records were taken five weeks apart in a case with a recent myocardial infarction 
developing six days before the first record. 

phasic Q patterns in Lead II or QRS 2 inversion. The correctness of the 
interpretation that these are diphasic Q equivalents was shown by their 
serial evolution from or into the more typical patterns (figure 1) . Although 
the diagnosis could almost always be made from the S-T-T pattern and its 
evolution, the fact that the Q pattern may remain when the S-T-T has lost 
its characteristics makes the diphasic Q pattern or its equivalent significant 
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not only in the diagnosis of recent infarction but also in indicating the 
presence of an old infarct, particularly when QRS 2 as well as QRS 3 shows 
the Q pattern or its equivalent (figure 1 A). It has been our custom in 
these cases, therefore, not to consider inverted QRS 3 , or QRS 2 and QRS 3 , as 
being indicative of left ventricular preponderance in the. absence of deep 
S waves, the QRS inversion being ascribed to the recent or old infarct per se. 
Conditions other than infarction, notably obesity and right ventricular hyper- 
trophy, may show a Q 3 pattern, but in such cases no Q 2 pattern is found. 

The chest lead changes were not as significant in the diagnosis of pos- 
terior wall infarction as-in the anterior wall type, but often aided considerably 
in showing depressed S-T segments in the acute stage and waxing T waves 
in the healing stage of infarction (figure 1 C). In only two instances were 
the chest leads characteristic of infarction in the presence of noncharacteristic 
limb lead changes, this being in sharp contrast to the anterior wall type in 
which 9 per cent of our cases showed pathognomonic chest lead changes in 
association with non-specific limb lead abnormalities. In most cases, how- 
ever, the chest lead QRS was of normal configuration (being, of course, pro- 
longed in the 12 cases with intraventricular block, and occasionally showing 
low “voltage” when the limb leads did also). In only 13 cases was QRS in 
CFo mainly upright with a small final phase (less than five mm.) which is 
abnormal 9 (figure IB). 

In 10 cases autopsy studies were available and the expected infarction was 
found in all. 

The appearance of a deep S wave in Lead I as a concomitant finding with 
a Q 3 pattern (figure 1 C) was found in only 17 cases and is, therefore, 
statistically not of great significance. Nevertheless, its occasional occurrence 
in posterior wall infarction is of moment since failure to appreciate this may 
lead to attributing it to some other cause. The Si and Q 3 combination is 
much more significant in the diagnosis of pulmonary embolism and is almost 
pathognomonic when associated with the characteristic S— T— T changes of 
this state. 

Anterior Wall Patterns 

Unlike posterior wall infarction, the presence of a Q pattern is not so 
common in anterior wall infarction. . In this series, a QRS X with a deep 
Q wave was encountered in only 54 of the 190 cases (28 per cent), in 37 
instances the QRS X being diphasic and in 17 the triphasic W-shaped equiva- 
lent (figure 7 B). Just as in the posterior wall infarction pattern, so also in 
the anterior, the entirely inverted QRSi with (figure 7 B) or without (figure 
7 D) notching on its downstroke was found, but here in only eight instances. 
In nine cases a Q 2 pattern or its equivalent as well as a Q x pattern was found. 

It is obvious that reliance only on the presence of the pathognomonic Qi, 
or Qi and Q 2 patterns, was helpful in only a little over 25 per cent of the 
cases. Reliance must therefore be placed on other characteristics of the QRS 
if its contour in the limb leads is to be of value. The series of 190 
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cases of anterior wall infarction was, therefore, reexamined for other pat- 
terns which might be of diagnostic significance. In this analysis the cases 
with Qi, or Q x and Q 2 patterns, were lumped together with those not showing 
them; cases with low “voltage” and' intraventricular block (QRS duration 
0.1-2 second or more) were not excluded. 

This breakdown showed five distinct limb lead QRS patterns besides a 
miscellaneous group. In table 3 are shown the characteristics and frequency 

Table III 


Description and Frequency of the Various Types of QRS Patterns in the Limb Leads 
Encountered in 194 Combinations in 190 Cases of Anterior Wall Infarction Patterns " 


Type 

Description 

No. of 
Cases 

% of 
Series 

No. Cases 
with Low 
“Voltage" 

No.. Cases 
with Qi 
Pattern* 

No. Cases 
with In- 
traven- 
tricular 
Blockf 

I 

QRSi relatively small and upright, 
QRSj and QRS 3 diphasic and 
mainly or almost entirely in- 
verted with deep S waves 
which are larger than QRSi 

1 35 

18 

2 

19. 

13 

II 

QRSj and QRS 3 similar to type I, 
but QRSi upright and rela- 
tively normal in size 

! 

28 1 

14 

4 

5 

4 

HI 

QRSi relatively small and upright, 
QRSj and QRS 3 entirely or 
mainly upright 

15 

8 

2 ! 

7 

0 

IV 

QRSi small and equiphasic, or 
mainly or entirely inverted; 
QRS 3 mainly or entirely up- 
right; QRS 2 upright, equi- 
phasic, or inverted 

14 

7 

3 

7 

0 

V 

QRS. mainly or entirely inverted 
in all three limb leads 

4 

2 

3 

1 

1 

All otl 
at 

ier cases not falling into any of the 
Dove groups 

98 

51 

17 

15 

13 

Totals: No. of cases 

% of entire series 

194 

100 % 

31 

16% 

54 

27% 

31 

16% 


* Described in text, 
t QRS in limb leads 0.12 sec. or more. 


of each, as well as the number of instances with Q x patterns, with low’ “volt- 
age,” and with intraventricular block. In 186 of the cases only one QRS 
type was found in the serial curves, but in four, two patterns were revealed, 
making a total of 194 patterns in the 190 cases. 

As table 3 will show, the relatively small QRSx is the common attribute 
in types I and III and constitutes the abnormality in 50 cases. When to 
these are added the instances of small equiphasic or inverted QRSx common 
to types IV and V, which are the other varieties of abnormal QRSi en- 
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countered in anterior wall infarction, 68 of the 194 patterns are accounted 
for, a larger group than showed the Qi types. Relatively small and upright, 
small and equiphasic, or inverted QRSi are, therefore, more common con- 
comitants of anterior wall infarction than the Qi pattern. 

A B 



Fig. 2. Two cases of anterior wall infarction showing the development of type I QR§ 
pattern after infarction, viz., small QRS, and deep S waves in Leads II and III. Discussed 
in text. 

A. The series shows a control record before infarction, and records taken three weeks, 

two months, and eight months after a recent myocardial infarction. Note, in addition to the 
type I QRS pattern, the absence of a Q, pattern and the typical chest lead changes, including 
the diphasic Q pattern in CF 4 in the third and fourth records. The last record showing the 
QRS residue of the anterior infarction would be difficult to distinguish from left ventricular 
preponderance except for QRS in CF 4 . , 

B. The series shows a control record before infarction and records taken the same Uay 
and three weeks after a recent myocardial infarction. Note, in addition to the tyP e I 
pattern, the Q, pattern and the non-characteristic QRS in the chest leads. 

It is further significant that S 2 and S 3 occurred more frequently than the 
Qi type, viz., in 63 out of 194 patterns (types I and II of table 3). Further- 
more, as table 3 shows, the S 2 and S 3 occur in the absence of the Qi types and, 
in type II, in the absence of small QRSi. Thus it would appear that the S 2 
and S 3 type is a more common concomitant of anterior wall infarction than 
the Qi type or the low and upright, low and equiphasic, or inverted QRSi 
contours ; in fact, the number of cases showing S 2 and S 3 were equal to % of 
the cases showing Q x types and/or low and upright, low and equiphasic, or 
inverted QRSi, viz., 63 as against 88 cases respectively. In fact, in 21 cases 
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(in type II) the S 2 and S 3 were the only QRS pattern abnormalities, the 
QRSi being entirely normal. 

A. Type I QRS of Anterior Wall Infarction. This type was first recog- 
nized as of diagnostic significance by Wilson et al. 6s and by Winternitz 6 ’ 
and has recently been stressed again. 10 Our study reveals it to be the most 
significant single variety since it combines the two common characteristics of 
anterior wall infarction, relatively small QRS! and deep S 2 and S 3 (figures 
2, 3 and 5). Therefore, it merits consideration at some length. 

The first question that arose was the extent to which this QRS pattern 
was attributable to the infarct. In six of the 35 cases in this group control 
records before the infarction occurred were available. In four of these the 
S-wave patterns were present in Leads II and III in the control records, being 
therefore attributable to preexisting left ventricular preponderance. In these 
four cases, two showed deepening of the S waves after infarction (figure 
2, A), and two did not, but in all four QRSi, which was of normal size in 
the control records, decreased noticeably after the infarction. A like de- 
crease in QRSi also occurred in the two other cases which had no S 2 and S 3 
in the control records at the same time that the S 2 and S 3 appeared (figure 
2, B). Thus it would seem that while preexisting left ventricular pre- 
ponderance may be responsible for the S 2 and S 3 in the type I QRS pattern 
after anterior wall infarction, this pattern can develop in some cases in the 
absence of left ventricular hypertrophy as a result of the infarct per se (figure 
2, B). This latter view is supported by the fact that while 10 out of the 
12 autopsied cases with this pattern showed left heart enlargement and hyper- 
trophy as well as the anterior wall infarct, two others showed the infarct 
without any cardiac enlargement. It is, therefore, not justifiable to diagnose 
left ventricular hypertrophy when a type I QRS pattern is encountered in 
anterior wall infarction since the infarct itself may be the sole cause of the 
pattern. 


This deduction is especially significant in the stage of stabilization of 
the record or later when the records have undergone restitution. At these 
times the S— T— T pattern may no longer be characteristic and the diagnosis of 
left ventricular preponderance alone might be entertained (figure 3). Six 
of the 35 cases fell into this category. In five of these cases the stabilized 
records resembled the mixed type of left ventricular preponderance 11 * in that 
with the deep S-waves in Leads II and III indicative of the first type, the 
S-T-T Lead I was indicative of the second type of left ventricular ’pre- 
ponderance, viz., S-T was depressed and bowed upward and T was in- 
verted and asymmetrical. While in all five QRS, had increased somewhat 
in size, in three it was sufficiently small still to fit the description of type I 
QRS of anterior wall infarction (figure 2, A). In the other two it was suf- 


t ventricular preponderance deep S-waves are present in Leads II and TTT 

In type 2, a deep S, is present while S-T t is depressed bowed unward and t • • , 

tSSf ftST*** S Si-s-s 
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ficiently large to make the entire limb, lead pattern indistinguishable from the 
classical mixed pattern of left ventricular preponderance (figure 3, B). The 
sixth case with complete restitution showed no abnormalities of the S-T-T 
at this time, and resembled the first type of left, ventricular preponderance 


A B 



Fig. 3. Two cases of anterior wall infarction showing the type I QRS pattern, P cl T.T n ? 
in one (A) and changing to the type II in the other (B) after the record had stabilized. 
Discussed in text. # . 

A. The two records were taken 14 months apart. The first was. taken some time during 
the healing stage of the infarction. Note the atypical QRS patterns in the chest leads. In 
the second record only the type I QRS pattern (plus Qj) remains as the residue of the 
infarction. 

B. The two records were taken 11 months apart, the first being taken several weeks 
after the infarct developed. Note the persistence of the T-wave inversion in the chest leads 
and the persistence of the Q type QRS in these leads associated with the type II QRS pat- 
tern in the limb leads as the residue of the infarction. The S-T-T configuration in the limh 
leads suggests left ventricular preponderance. 

except for the relatively small QRSi (figure 3, A). In five of these six 
cases the QRST pattern in the chest leads (CF 2 and CF 4 ) was of the type 
that we have come to recognize as characteristic of a recent or as the residue 
of an old anterior wall infarct 9 so that the true nature of the limb lead QRS 
changes was indicated (figures 2, A and 3, B). In the sixth case the chest 
lead QRS pattern was normal in the entire series of records and the S-T-T 
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had returned to normal (figure 3, A). This case, therefore, would be dif- 
ficult to diagnose once the records were stabilized. 

The foregoing analysis indicates clearly that the QRS pattern in which 
deep S 2 and S 3 are present in diphasic QRS complexes in association with a 


A 


B 


C 



Fig. 4. Three autopsied cases with QRS patterns resembling the type I of anterior wall 
infarction but due to other conditions. In these cases there is an absence of findings in- 
dicative of infarction in the chest leads and QRS, is of the S type. Discussed in text. 

A is a case of multiple valvulitis (rheumatic) leading to bilateral ventricular hypertrophy. 
Note the broad notched P waves in Lead I. The two records were taken 11 days apart. 

B is a case of bilateral ventricular hypertrophy with marked emphysema to account for 
the right heart strain. There was nothing in the clinical story or autopsy protocol to 
explain the strain on the left heart. 


C is a case of severe coronary sclerosis and myocardial fibrosis and the resulting bilateral 
ventricular hypertrophy. No evidence of myocardial infarction (old or recent) was seen 
Note that the electrocardiogram shows evidence of intraventricular block (QRS 1 oncer than 
0.12 sec.). 


relatively small QRS in Lead I (smaller than either S 2 or S 3 ) may be the 
residue of an anterior wall infarction whether left ventricular hypertrophy is 
present or not. Furthermore, while the QRST pattern in the chest leads 
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may remain characteristic of the old anterior wall infarction, occasionally 
even this is absent. 

1. Other Causes for the QRS Pattern Resembling Type I QRS of An- 
terior Wall Infarction and Their Differentiation. In order to determine 
under what other circumstances a QRS pattern in the limb leads resembling 
this type occurred, a survey was made for serial curves in our files showing 
this pattern (figure 4). Eleven cases selected at random were found in 
which this pattern occurred without S-T— T changes pointing to anterior wall 
infarction and in which the clinical history and findings or the autopsy 
showed the absence of infarction. 

Seven of these 1 1 cases had necropsies and six of these showed evidence 
of combined left and right ventricular strain leading to measurable hyper- 
trophy of both ventricles. The cause of the combined left and right strain 
was due in two instances to old rheumatic heart disease with multiple valvu- 
litis (in one there was involvement of the aortic, mitral, and tricuspid valves 
and in the other, involvement of the latter two valves) (figure 4, A). In 
two other instances there was chronic cor pulmonale associated with emphy- 
sema, both of these patients having had bronchial asthma; the hypertrophy 
of the left ventricle in one of these was caused by systemic hypertension 
evident clinically, in the other, its cause could not be determined (figure 4, B). 
In all of the above four cases the coronary arteries were normal at necropsy. 
The only two of the seven autopsied cases showing intraventricular block 
revealed severe coronary artery disease and myocardial fibrosis, in addition 
to the hypertrophy of both ventricles (figure 4, C). No cause for the hyper- 
trophy was revealed other than the severe coronary sclerosis and this was 
considered its cause. 12 The last of the seven autopsied cases showed mod- 
erate coronary sclerosis with moderate myocardial fibrosis and “brown 
atrophy” but no valvular deformities or measurable hypertrophy. The roent- 
genogram and autopsy both revealed a very low diaphragm and dropped 
heart, and the QRS pattern was explained on this basis (discussed below). 

In three of the other four cases without autopsy, pulmonary emphysema 
was present; associated in one instance with mild hypertension and in the 
other two with evidence of marked arteriosclerotic heart disease. In the 
fourth case there was no clinical evidence of heart disease or any cardiac his- 
tory, the records on this 44 year old patient being taken as a check before 
electric shock therapy for his mental state. 

The differentiation of these cases from the type I QRS pattern of anterior 
wall infarction is not too difficult. Aside from the absence of the' S— T— T 
changes characteristic of anterior wall infarction, none of these cases had a 
Q x type pattern whereas 19 of the 35 cases with infarction did. Further- 
more, the chest lead QRST patterns were not indicative of either recent or old 
anterior wall infarction. The chest lead QRS patterns in four of these were 
within normal limits while the other six showed a QRS in lead CF 2 that was 
abnormal in being upright and W-shaped (figure 4, B and C) with an initial 
inverted phase less than 3 mm.; this was associated with the same type of 
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QRS in lead CF.. (normal in this lead) in some (figure 4, B). In only two 
of the 11 cases was QRS in CF 2 mainly inverted, but here the first upright 
phase was more than two millimeters and thus fell within the normal range ; 
in these two cases the QRS in lead CF 4 was normal, being upright and 
W-shaped. The eleventh case had no chest leads. 

The cause of this peculiar QRS pattern in the absence of infarction ap- 
pears to be due to combined heart strain, the change in QRSi being due to 
right ventricular strain, and the changes in QRS 2 and QRS 3 to left ventricu- 
lar strain. It is significant that this pattern is seen relatively more frequently 
in cases of chronic cor pulmonale associated with left heart strain than in 
cases of combined heart strain due to rheumatic heart disease. This dif- 
ference may be due in part to the change in the heart’s position in association 
with the low diaphragm, viz., a more pendulous heart with rotation on its own 
long axis from right to left. Cases have been reported 13 in which this QRS 
pattern occurred with a low diaphragm and pendulous heart without clinical 
evidence of either right or left heart strain; this was present in one of our 
own cases. The cause of this QRS pattern, aside from anterior wall infarc- 
tion, therefore, appears to be either combined heart strain (figure 4, A and 
B), a pendulous heart, or both in combination. In addition, this pattern oc- 
curring with intraventricular block as in two of our cases of combined strain 
(figure 4, C) may be due not only to the above causes, but possibly also to 
bilateral involvement of the bundle branch systems or to unilateral block in 
one of the bundle branch systems with muscular hypertrophy of the contra- 
lateral ventricle. The type I QRS pattern has also been described as a tran- 
sitory change occurring in anginal attacks. 14 

Thus, there are a number of factors in addition to anterior wall in- 


farction which give rise to this QRS pattern, but the occurrence of a rela- 
tively small QRSi and diphasic QRS with deep S waves in Leads II and III 
should always arouse suspicion of an anterior wall infarction, and this cause 
should be excluded before attributing it to other mechanisms. In this re- 
gard, the S— T— T pattern and evolution, the presence or absence of a Q x type 

pattern, and the QRST pattern of the chest leads are valuable adjuncts in the 
differentiation. 

2. Cause for the Type I QRS Pattern in Anterior Wall Infarction. Ob- 
viously this QRS pattern may have existed before the infarction occurred 
and its cause would thus be the same as in cases without infarction. It could 
furthermore be due to infarction superimposed on a preexisting left ventricu- 
lar preponderance, several examples of which have been cited above (four out 
o six cases with control records), or on a preexisting intraventricular block 
of which no examples could be found in our series, since none of the six cases 
with control records had intraventricular block before the infarction occurred 

A clue to another cause of this pattern is revealed by the srreat frennen™ 
of intraventricular block occurring in this type (figure 5), viz., 13 outoi 35 

( 3 'f r cent ) as compared with 18 out of 159 cases (11 per cent) in all 
other QRS patterns, or 3 1 out of all 194 patterns ( 16 per cent) . The ches 
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lead QRS pattern in these 13 cases with intraventricular block is of the 
variety seen with intraventricular block of the broad Si pattern occurring 
with anterior wall infarction and attributable to involvement of the right 
bundle branch system. 1B It would appear that block involving the right 



Fig. 5. Two cases of anterior wall infarction to show the influence of intraventricular 
block in producing the type I QRS pattern. Discussed in text. - . 

A. The series of records was taken 2, 5, 15 and 31 days after the development of in- 
farction. This is an instance of intermittent intraventricular block; the block (with QRS 
longer than 0.11 second) present in the first and fourth records and absent in the second 
and third. In this case, only when intraventricular block developed did the characteristic type 
I QRS pattern appear. Note the characteristic chest leads. 

B. A control record and a record taken two days after the development of the in- 
farction. After infarction, intraventricular block developed with a characteristic type I QRS 
pattern. The chest lead CF 2 is also characteristic and shows the diphasic Q type pattern. 

bundle branch system due to infarction of the septum as well as of the 
anterior wall was responsible for this combination. In three of the cases 
with intraventricular block in which autopsy findings were available, such 
septal and anterior wall infarction was found, the septum being involved, in 
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the region adjacent to the anterior wall. The relationship of this pattern to 
QRS prolongation is further shown by the fact that in five cases this pattern 
developed only when QRS lengthened to 0.10 second or more in duration, 
even though the electrocardiogram before this time had already assumed a 
characteristic coronary contour as evidenced by the S— ' T-T changes. Fur- 
thermore, in three of these five cases, this QRS pattern was only a transitory 
finding, disappearing when QRS again became shorter in duration (figure 
5, A). Even in those cases not showing sufficient QRS prolongation to 
merit the diagnosis of intraventricular block, this type I QRS pattern may 
be due to extension of the infarct to the interventricular septum, as occurred 
in six of the nine autopsied cases showing a QRS of not more than 0.12 
second in duration. 

Thus it would appear that this QRS pattern in anterior wall infarction 
may be due to (a) causes giving rise to this pattern in the absence of infarc- 
tion, ( b ) to the superimposition of an anterior wall infarction on a pre- 
existing left ventricular preponderance, (c) to the superimposition of anterior 
wall infarction on preexisting intraventricular block (of the right bundle 
branch system) from any cause, (d) to the simultaneous or successive in- 
volvement of the anterior wall and adjacent septum by the infarct, or ( e ) to 
infarction of the anterior wall alone. 

3. Prognostic Significance of the Type I QRS Pattern in Anterior Wall 
Infarction. It was not possible to make a satisfactory follow-up on these 
cases of infarction so as to compile accurate mortality figures. We were, 
however, able to determine which had autopsies at the hospital. It is sig- 
nificant that 12 of the 35 cases of the type I QRS pattern (%) had necrop- 
sies, whereas only 12 of the remaining 155 cases (Via) had necropsies. 
Thus, it appears that cases of anterior wall infarction showing the type I 
QRS pattern have a poorer life expectancy than those showing other patterns. 
Apparently they represent instances of more extensive infarction or the super- 
imposition of infarction on an already severely damaged heart whatever its 
cause. 


B. Type II QRS Pattern of Anterior Wall Infarction. Since both the 
decrease in size of QRSi and the development of deep S 2 and S 3 were demon- 
strated to occur after infarction in type I, it is obvious that either of the above 
changes might occur without the other. 


In the type II series, 28 cases of infarction with diphasic QRS complexes 
m Leads II and III with deep S waves in both and without a small QRS 2 
(figure 6) were found (type 2, table 3). In all of these, except when low 
"voltage” was present, QRS! was more than 5 mm. in height, and in none 
was the S 2 as large as the upright phase.of QRS,. It is noteworthy that none 
of these cases came to necropsy, indicating a better life expectancy than in 
the group with type I QRS pattern. In five of these there was a Q 1 pattern • 
m e other 23, the only change in the QRS pattern in the limb leads (ex- 
cluding intraventricular block and low "voltage”) was the presence of deep S, 
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and S 3 . The problem of differential diagnosis from left ventricular pre- 
ponderance once the records became stabilized is more difficult than in the 
cases of type I. 

In three cases without control records, the S waves in Leads II and III 
were seen to become deeper during the early evolution of the series. In four 
cases out of five in which control records were available, the S waves were 
seen to develop after the infarction occurred. In two of these, QRS was 
upright in all three limb leads in the control 'records (figure 6, A) ; in the 
third, there was a small S wave in Lead II and a definite O wave in Lead III 
in the control; and in the fourth definite Q waves in Leads II and III were 
present in the control record, the residue of an old posterior wall infarct. 
In all of these, therefore, the S waves in Leads II and III were clearly due 
to the anterior wall infarction alone. The case with the Q 2 and Q 3 pattern 
in the control also developed intraventricular block after infarction occurred 
(figure 6, C). The fifth case with a control record showed the first type of 
left ventricular preponderance in the control, and after infarction occurred the 
S 2 and S 3 became more pronounced. 

It would appear, therefore, that whereas the type II QRS pattern of 
anterior wall infarction may be evidence of a preexisting left ventricular pre- 
ponderance or intraventricular block, it may, on the other hand, be the sole 
QRS contour change, with or without intraventricular block, in some cases 
of anterior wall infarction. It need not be associated with a Qi type and may 
remain as the sole residue of an old anterior wall infarct (figure 6, B). 
Therefore, cases showing as their sole abnormality deep S waves in Leads II 
and III are not always indicative of left ventricular preponderance, but may, 
on occasion, represent the only evidence of an old anterior wall infarction 
in the absence of left ventricular strain or hypertrophy. 


Fig. 6. Three cases of anterior wall infarction showing the development of the type II 
QRS pattern after infarction, viz., S. and S 3 with S 3 not larger in amplitude than QRS,. 

Discussed in text. . , . , , . , , 

A. The series shows a control record before infarction, and records taken seven days, 

nine days and one month after a recent myocardial infarction. . Note the appearance o fa 
deep S 2 and S 3 without a decrease in amplitude of QRS, which, in the last record, makes the 
curve resemble that of left ventricular preponderance. However, the chest leads are char- 
acteristic and even in the last record would indicate the correct etiology of the QKo pattern 
of the limb leads. ... , ,, , 

B. The series shows records taken one day, three days and five weeks after a recen 

myocardial infarction. Note that while QRS, became smaller in the second and third records, 
the S, that developed was not larger than the amplitude of QRS,. The first record s tows 
the S-T-T changes in the limb leads seen in the earliest stage of infarction, ihe secon 
record is diagnostic including the S-T-T pattern although the chest leads are not except or 
QRS in CF- (already present in the first record). The third record, taken a month later, 
resembles the contour of left ventricular preponderance and there is nothing at this time to 
point to infarction as its cause. _ . . 

C. The first record taken 10 days after a recent myocardial infarction has a QR^J P at ~ 
tern of posterior wall infarction in the limb leads, while the S-T-T in the limb leads and both 
QRS and S-T-T in the chest leads are typical of anterior wall infarction. The second 
record. was taken one year later, and in the interim there was. a questionable history of an- 
other infarction. This record shows intraventricular block (QRS longer than 0.12 second,) 
and with this block the type II QRS pattern of anterior wall infarction developed. While 
QRS, is decreased in size it is still larger than the S- which distinguishes the type II from 
the type I pattern. 
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The presence of S 2 and S 3 in anterior wall infarction gives the mirror 
image of the Q 2 and Q 3 pattern seen so frequently in posterior wall infarction, 
and suggests that the diametrically opposite location of the infarcts gives 
rise to these mirror image changes. In addition to emphasizing changes in 
QRSi in anterior wall infarction, the occurrence of deep S 2 and S 3 deserves 
stress. The demonstrable occurrence of S 2 and S 3 alone in anterior wall in- 
farction in the absence of left ventricular strain has led us to avoid the latter 
diagnosis in the presence of anterior wall infarction without other sub- 
stantiating evidence for its presence. 

C. Type III QRS Pattern of Anterior Wall Infarction. In this series 
15 cases of small, mainly upright QRS,. without deep S 2 and S 3 were found 
(type III, table 3), showing that this may be the sole limb lead QRS change 
in anterior wall infarction. In almost one-half of these (seven cases) a Q, 
pattern was encountered. 

Whereas the small QRS, may be the result of a preexisting right axis 
shift, as was true in one case with a control record showing a small QRS ,* 
with a noticeable S wave, the small QRS X is usually the result of the in- 
farction per se. In three of the cases with control records the electrocardio- 
gram showed no QRS abnormalities in the controls, and the QRS X was seen 
to decrease in size from 12 to 3, from 9 to 3, and from 5 to 1 . mm. re- 
spectively. 

The diagnosis in three of the 15 cases was confirmed at necropsy, and no 
cardiac enlargement or noticeable displacement was found, the' infarcts being 
the only abnormalities and being extensive in all, involving also the adjacent 
septum in two instances. Small upright QRSi may persist for some time, 


Fig. 7. Four cases of anterior wall infarction showing the development of the type III 
QRS pattern after infarction in one (A), viz., QRS, small without S» or S 3 appearing; and 
of the type IV QRS pattern after infarction in three (B, C and D). viz., QRS, becoming 
mainly or entirely inverted with QRS 3 upright. Discussed in text. . 

A. The two records were taken, respectively, during the healing stage and about 18 

months after a recent myocardial infarction. At the time of the second record the type 
III QRS pattern had disappeared although the chest leads and the small inverted T, were the 
residue of the infarction. The first record shows the typical maximal T stage,- a charac- 
teristic QRS in CF-, and in the limb leads a tiny QRS,, the type III QRS pattern. , 

B. The three records were taken one, three and 11 days after the development of in- 
farction. In the first record a small QRS, . with a Q, is the only QRS abnormality m the 
limb leads making it a type III QRS pattern. In the other two records QRS, becomes in- 
verted which, with QRS- and QRS., upright, makes this a type IV. QRS pattern. In the 
second record QRS, is the triphasic W-shaped equivalent of the diphasic Q pattern, and in the 
third record the QRS, is inverted and notched, also an equivalent of the diphasic Q pattern. 
These characteristics of QRS, distinguish it from the inverted QRS., seen in right ventricular 
preponderance and aside from this, the S-T-T pattern and evolution, and the QRS in the 
chest leads are characteristic of the anterior wall pattern. 

C. This record taken during the healing stage of a recent myocardial infarction shows a 
type IV QRS pattern. While the infarct is responsible for the QRS in the chest leads and 
the S-T— T configuration, in both limb and chest leads, the presence of deep S waves in 
Leads I and II as well as the presence of P-pulmonale suggests that the pattern in this 
record is the result of anterior infarction superimposed on a preexisting right ventricular 
preponderance. 

D. The first record is a control taken before infarction, and the second was taken 11 
days after the development of infarction. In the second record, QRS, becomes entirely in- 
verted, the equivalent of the diphasic Q pattern, making this a type IV QRS pattern. 
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and may be the sole QRS pattern residue of an old anterior wall infarct 
with or without a Q 1 pattern. On the other hand, the QRS X may, during the 
process of restitution, return to its normal size (figure 7, A). 

D. Type IV QRS Pattern of Anterior Wall Infarction. In this series 
14 cases showed a mainly inverted QRS, with an upright QRS s (type IV, 
table 3). One-half of them (seven cases) showed a Q, pattern. In four 
others, QRSj was entirely inverted with notching on the downstroke, this 
being considered a variant of the triphasic Q, pattern since all four showed a 
preceding or succeeding triphasic Q, type (figure 7, B). In two other cases, 
however, QRSi was entirely inverted without notching (figure 7, D), and in 
three others it was associated with a deep Si. One of the latter had also P- 
pulmonale (figure 7, C) 16 and gave a history of long standing bronchiectasis 
and emphysema; the other two cases with S, may also have had QRSi in- 
version on the basis of preexisting right ventricular preponderance. It is, of 
course, difficult to say whether the two cases with QRSi entirely inverted 
and without notching have the significance of a Q or an S wave, although 
the former seems more likely. This is substantiated by the fact that one of 
the cases showing QRSi entirely inverted without notching developed this 
contour only after infarction occurred, and autopsy study of this case revealed • 
no evidence of right ventricular or any other form of cardiac hypertrophy. 
Another autopsied case showed a mainly inverted triphasic Qi type, and here 
also no cardiac hypertrophy was demonstrable. Three other cases of this 
type showing the triphasic Q z pattern had control records taken before the 
infarction appeared, and all showed normal, upright QRSi. . 

Thus, it would appear that not only the diphasic and triphasic Qi patterns 
are characteristic of anterior wall infarction when QRSi is mainly inverted, 
but that this is true also of the inverted QRS, that is notched on the down- 
stroke (figure 7, B) or may even be the case when QRS, is inverted and not 
notched (figure 7, D). These may all, therefore, be considered as equiva- 
lents of the Q, pattern. In the development of none of these patterns is the 
presence of right ventricular strain essential as shown by both control records 
and autopsy studies. 17 None of .these QRS, patterns should, therefore, be 
considered as evidence of right ventricular strain in the presence of anterior 
wall infarction. When, however, a diphasic QRS, with a deep Si is present, 
the problem is more complex (figure 7, C). We have no evidence to show 
that infarction will produce this pattern in the absence of preexisting right 
ventricular hypertrophy or, at least, a preexisting normal right axis shift. 
Nevertheless, although preexisting right heart strain must be considered, its 
diagnosis in the presence of an anterior wall infarction demands other evi- 
dence than QRS, inversion alone. 

E. Type V QRS Pattern of Anterior Wall Infarction. There were only 
four cases in this group (type V, table 3) in which QRS was mainly or en- 
tirely inverted in all three limb leads (figure 8, C and D). In three of the 
four there was an associated low “voltage.” This type with low “voltage” 
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considered almost pathognomonic of anterior wall infarction by Winter- 
nitz® 1 is thus rare (figure 8, D). In our entire series including all types of 
infarction only the four foregoing cases were encountered. In one of these, 
there subsequently developed a superimposed posterior wall infarct pattern, 
and the limb lead QRS complexes retained their inverted characteristics. No 
autopsy findings were available in any of these cases. 


A 


B 


C 


D 



tprn F *fl S ' n X W0 < r asc . s of an ^ r i or , wa11 infarction (C and D) showing the type V QRS pat- 
tern, viz., QRS entirely or chiefly inverted in all the limb leads, and, in addition, two cases 

countered! (Dis'cus^d T ^ ^ B) ” & QRS Pattem is Cn ' 

com^Js^XStlds" S SndTe^Vhfs Ifac^of l^TelrfdSs! 

with combined right and left ventricular strain due to a combinat on of mi^^ 
valvular deformity. Note the presence of deep S waves in the limb leaS and abnormal 
chest leads in the second record. Both records show auricular fibrillation. 

. „ Vw a C3Se t ? f congenital heart disease in a 58 year old man. The chest leads are 
abnormal but do not indicate infarction. Note the presence of deep S-waves in Leads I and 


C. Record was taken eight months after a tvoical clinical attarP ,■ , . 

Q n S (t5Te 7i QR u PattC i n) ar r C the residue of the ^terior wall SfarctS 

?idC fl l0 r < *“* cte ^ c chest infarction. Be- 

pattern/'and Sit^e V&Z 
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Inverted QRS in all three limb leads occurs- in circumstances other than 
anterior wall infarction. In our files it was encountered in congenital heart 
disease (figure 8, B) and in combined right and left heart strain (figure 
8, A). In the cases not due to an anterior wall infarct there are, as a rule, 
S waves in Leads I and II or in all three limb leads, and, most important, the 
QRS is of normal “voltage,” often being unusually large in cases of con- 
genital heart-disease. In the cases due to anterior wall infarction, a Qi pat- 
tern or QRSi entirely inverted is seen (figure 8, C and D). QRS 2 in these 
cases shows the same configuration as QRS a . In three of the four cases, 
QRSs was W-shaped (figure 8, C) and in the fourth M-shaped. The pres- 
ence of this QRS contour in Lead III suggests that the type V QRS pattern 
is actually indicative of extensive involvement extending to the lateral and 
posterior walls of the left ventricle, or may even indicate the presence of more 
than one infarct. 18 

F. Conclusions Concerning QRS Patterns in Anterior Wall Infarction. 
No one limb lead QRS pattern is found consistently in anterior wall infarc- 
tion. In fact, in 83 cases neither a Qi type nor any of the 'five other types 
described was present. Low “voltage” occurred in only one-sixth of the 
cases, the Q t type in a little more than one- fourth of the cases, and intra- 
ventricular block in one-sixth of the cases. Aside from the characteristic 
Qi type, the other diagnostic types are the type I QRS pattern which occurs 
in a little more than one-fifth of the cases and the type V QRS pattern with 
low “voltage” which is rare (three cases). Other circumstances not re- 
lated to infarction may give QRS patterns like types I and V. The dif- 
ferentiation is made on the basis of the S-T— T contour in the limb leads, 
the presence or absence of the Qi type, and the QRS1 configuration in the 
chest leads and their evolution. The appearance of limb lead QRS contours 
resembling right, left, and combined heart strain in anterior wall infarction 
indicates the need of caution in ascribing the contour to heart strain in the 


Fig. 9. Three cases of anterior wall infarction showing complete restitution except for 
a residue in the characteristic QRS of the chest leads. Discussed in text. 

A. The first record is the control before infarction. The second and third records were 

taken two days and six months after the development of infarction. The second record is 
characteristic of anterior wall infarction in all 5 leads and shows, in addition, a small QRS, 
with QRS, and QRS, upright (type III QRS pattern) ;• QRS, is triphasic (W-shaped)., the 
equivalent of the diphasic Q pattern. In the third record all the characteristic QRS and 
S-T— T contours have disappeared except for the QRS in CF, which is entirely inverted and 
notched on its downstroke. . • 

B. The two records were taken three and one-half months apart, the first_ during the 

healing stage of a myocardial infarction. In the first record the S-T-T in the limb leads is 
characteristic of anterior wall infarction as are the S-T-T and QRS of the chest leads. In 
the second record all these contours have disappeared except for .the QRS in CF, and 
diphasic T in CF. and CF,. - . 

C. The two records were taken 22 months apart, the first during the healing stage of a 
myocardial infarction. In the first record the five leads are characteristic of anterior wall 
infarction, the QRS pattern in the limb leads being intermediate between the type I and type 
II QRS pattern and QRS, being the triphasic W-shaped equivalent of the diphasic Q type. 
In the second record all these characteristics have disappeared, the record being the sort seen 
in the mixed_ type of left ventricular preponderance even including the almost entirely in- 
verted QRS in CF. which is often found in left preponderance in the absence of infarction. 
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presence of infarction, since the evidence presented has indicated that in- 
farction per se may give these patterns. Furthermore, it has been shown 
in this study that some of the cases showing limb lead QRS changes pointing 
to these vaiieties of ventricular strain may be the residue of old anterior wall 
infarction. The differentiation in such instances is aided by the configura- 
tion of the S— T— T complexes in the limb leads, the QRS 4 contour, and the 
entire ventricular complex in the chest leads, any or all of which may show 
changes not expected in ventricular preponderance but encountered in .stab- 
ilized records of old infarction. The changes of the S— T— T segment in the 
limb leads are familiar, but those in the chest leads merit mention. They 
consist of T inversion in CF 2 or in CF 2 and CF 4 associated with an upward 
bowed S— ' 1 segment elevated above the isoelectric level (figures 5, A and 

7,B). 

G. Chest Lead QRS Patterns in Anterior Wall Infarction. In only 5 
per cent of all the cases of anterior wall infarction were normal QRS com- 
plexes encountered in the chest leads (figure 3, A). In the remaining 95 
per cent, QRS was abnormal. The abnormalities consisted of (a) entirely 
inverted QRS (figure 7, B), ( b ) entirely inverted QRS with a marked 
notching on the downstroke (figure 9, A and B), (c) diphasic or triphasic 
QRS with an initial inverted phase of more than 3 mm. (figures 2, A, 3, B, 

5, B), and ( d ) almost entirely inverted QRS of the diphasic variety with the 
first phase upward but less than 2 mm. in height (figures 2, B, 7, C). The 
forms (a), (6), and (c) are more characteristic 19 than ( d ), since the latter 
is encountered also in left ventricular preponderance (figure 9, C), intra- 
ventricular block, and in other circumstances besides anterior wall infarction, 
especially when only lead CF 2 is involved. It is essential, therefore, that the 
contour of the QRST be observed as a unit in order to differentiate other 
conditions from anterior wall infarction. 

In the 143 cases having both leads CF 2 and CF 4 , 81 showed QRS entirely 
or almost entirely inverted in both leads, 31 showed this abnormality in lead 
CF 2 only with lead CF 4 normal, 19 showed the diphasic or triphasic (W) 
QRS contour with a deeply inverted initial phase, 10 showed no abnormalities 
of QRS in either lead (although in seven of these the S-T-T was diagnostic 
of anterior wall infarction), and only two showed a normal QRS in lead CF 2 
with an abnormal QRS in lead CF 4 . In the 51 cases in which lead CF 2 was 
the only chest lead taken, 41 had entirely or almost entirely inverted QRS 
complexes and 10 had diphasic or triphasic (W) QRS complexes with the 
initial phase deeply inverted. Thus, it is apparent that as far as QRS is 
concerned, lead CF 2 is far more valuable than lead CF 4 in the diagnosis of 
anterior wall infarction (figures 2, B, 6, B, 9, A). 

The diagnostic value of the chest leads as compared to that of the limb 
leads is shown further by the fact that in 17 of the 190 cases (9 per cent) 
of anterior wall infarction, the limb leads showed no specific change in the 
QRS or S-T-T complexes while the chest leads were pathognomonic ; and in 
only three of the 190 cases (1.5 per cent) were the chest leads normal when 
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both the QRS and S-T-T were observed, and the diagnosis apparent only in' 
the limb leads. 

Summary and Conclusions 


1. In an endeavor to increase the diagnostic value of the electrocardio- 
gram, the QRS patterns of 369 series of records with chest leads from cases 
of definite myocardial infarction were classified. 

2. This series included 18 cases of atypical infarction patterns, 20 cases 
of combined anterior and posterior wall infarction, 141 cases of posterior 
wall infarction, and 190 cases of anterior wall infarction. 

3. Acute diffuse pericarditis complicating infarction was diagnosed in 
the electrocardiogram in 13 cases; and 41 cases of concordant T-wave in- 
version in the limb leads (Tn) were encountered. 

4. Ninety per cent of the 141 cases of posterior wall infarction showed 
a Qs ( or Q 2 and Q s ) or its equivalent. It was concluded that an entirely 
inverted QRS 3 was equivalent to a Q 3 in the presence of a Q 2 (either a 
diphasic QRS 2 or a triphasic W-shaped QRS 2 with a deeply inverted initial 
phase). 

5. Only 28 per cent of the 190 cases of anterior wall infarction showed a 
Qt pattern, either with a diphasic or triphasic QRS in this lead. It was con- 
cluded that an entirely inverted QRSi, when notched on the downstroke, was 
equivalent to a Q x . 

6. The QRS patterns encountered in anterior wall infarction could be' 
grouped into five categories besides a miscellaneous group. These are de- 
scribed. 

7. The two most common QRS contours encountered in anterior wall 
infarction were (a) the small upright QRS* (or inverted QRS,) and (b) 
the diphasic QRS 2 and QRS 3 with deep S waves. At times each occurred 
alone without the other ; often they occurred together. Thus a small upright 
or inverted QRS, was encountered in 64 of the 190 cases, and diphasic 

QRS 2 and QRS 3 with deep S 2 and S 3 were encountered in 63 of the 190 
cases. 


8. These QRS contours in the limb leads can be caused by the anterior 
wall infaict pei. se. This was indicated in cases with control records before 
infarction and in cases checked by necropsy. The occurrence of these QRS 
contours in the presence of anterior wall infarction, therefore, does not in- 
dicate respectively either right ventricular preponderance when QRS, is in- 
verted or left preponderance when S 2 and S 3 are present. In such cases these 
diagnoses should be avoided even though it appears that deep S» and S 3 are 
more apt to be present in cases with preexisting left ventricular hypertrophy 
J: The combination of a small upright QRS, with deep S 2 and S,, in 
wuch QRSi was not so large as S 2 , was considered especially significant 

n TafTW on tyP£ 1 ^ ° f anteri ° r WaU -farction and^ccurred 

! 35 190 cases - A lar S e number of these cases had intraventricular 

block (3/ per cent as compared to 16 per cent of the entire group of 190 
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cases). Septal involvement seemed to be responsible for this QRS pattern 
in some cases, especially since the pattern developed concomitantly with QRS 
prolongation and disappeared when the QRS duration returned to normal. 

10. The presence of deep S 2 and S 3 with QRS 3 of normal amplitude or, at 
least, larger than S 2 constituted the type II QRS pattern of anterior wall in- 
farction. It occurred in 28 of the 190 cases. 

11. In the stabilized stage in both type I and type II QRS patterns, the 
QRS contour may be the only residue of the old anterior wall infarction. 
The differentiation of these cases from left ventricular preponderance, aside 
from the relatively small QRSi in the type I pattern, may be difficult or im- 
possible unless some of the characteristic S-T-T changes remain or unless 
chest leads are taken. Usually, but not always, there is sufficient evidence in 
the chest leads to warrant the differentiation between left ventricular hyper- 
trophy and an old anterior wall infarction. This is especially important in 
cases with the type II pattern. In instances showing the type I QRS pattern 
as a residue, the small size of the QRS! should be sufficient to make one con- 
sider the existence of some other lesion than an uncomplicated left ventricular 
hypertrophy. 

12. Eleven cases without infarction were encountered (seven with 
autopsy confirmation) in which a limb lead QRS pattern similar to that of the 
type I of anterior wall infarction was seen. In these cases the QRS pattern 
was attributable to combined right and left ventricular strain, alteration in 
position of the heart, or to a combination of the two. In these cases neither 
the chest leads nor the S-T— T configuration of the limb leads showed any of 
the characteristics seen in anterior wall infarction patterns. 

13. A small QRSi without deep S 2 and S 3 was seen in 15 of the 190 cases 
of anterior wall infarction. - This constituted the type III QRS pattern. 

14. A mainly inverted QRSi with QRS 3 upright was seen in 14 of the 190 
cases of anterior wall infarction. This constituted the type IV QRS pat- 
tern and had to be differentiated from right ventricular preponderance on the 
basis of the limb lead S-T-T pattern, the contour of the QRS and S-T-T 
of the chest leads, and the presence or absence of a Qi. 

15. An entirely or chiefly inverted QRS in all three limb leads was en- 
countered only four times in the 190 cases of anterior wall infarction. This 
constituted the type V QRS pattern. In three cases it was considered 
pathognomonic of the infarction because it was associated with low “volt- 
age.” Cases of QRS inversion in the limb leads were encountered in the 
absence of anterior wall infarction, e.g., in congenital heart disease and in 
combined right and left ventricular hypertrophy. The characteristic S-T— T 
infarct contour of both the limb and chest leads as well as the presence of a 
Qi or its equivalent and low “voltage” helps in the differential diagnosis. 

16. The chest leads were found to be essential in the diagnosis of anterior 
wall infarction in 9 per cent of cases in which the limb lead pattern was not 
characteristic. In only 5 per cent of the cases were the chest leads not char- 
acteristic of infarction and the limb leads diagnostic. It was found that in 
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chest leads CF 2 and CF 4 the QRS contours most diagnostic of anterior wall 
infarction were the diphasic QRS with a deeply inverted initial phase, its 
equivalent, the triphasic QRS with a deeply inverted initial phase, and the 
entirely inverted QRS with notching on its downstroke. On the other hand, 
the QRS which is almost entirely inverted with a small initial upright phase 
is not pathognomonic since it occurs in other conditions besides myocardial 
infarction. The value of viewing the entire QRST pattern of the chest leads 
as a unit in diagnosis is emphasized. 

17. It is concluded that the QRS pattern is of value in the differential 
diagnosis in the electrocardiogram of myocardial infarction, and that in 
doubtful cases it may point to the true cause of the contour seen in the record. 
This fact in no way depreciates the value of the S-T-T patterns in the diag- 
nosis of myocardial infarction and the utility of the S-T-T evolution in de- 
termining whether the infarct is very recent, healing, almost healed, or old. 
The information obtained by the S-T-T evolution is not replaced by the 
QRS patterns since these do not undergo such characteristic changes while 
the infarct is healing. 

Addendum. .Attention should be drawn to two communications, bearing on this subject, 
which appeared while this paper was in press. 

The first, a coihmunication from this laboratory (R. Langendorf, M. Hurwitz and L. N. 
Katz, Brit. Heart Jr., 1943, v, 27), deals in part with the QRS patterns of combined heart 
strain and supplements the data in this report. 

The second, which appeared after our study was completed (S. P. Schwartz and H. 
Marcus, Am. Rev. Tuberc., 1942, xlvi, 35), reported 15 instances out of 24,200 records in 
which there was concordant inversion of QRS in the limb leads. Five of these were asso- 
ciated with myocardial infarction, two with congenital heart disease, one with bronchial 
asthma and bronchiectasis, and seven with chronic pulmonary tuberculosis. Autopsy, ob- 
tained in 9 of the 10 cases without myocardial infarction, revealed hypertrophy of the right 
ventricle in seven cases, the remaining two showed dilatation of the right heart without hyper- 
trophy. These authors stress the role of rotation of the heart on its longitudinal axis in 
causing this peculiar electrocardiographic pattern. Not all their cases fall into the type 
V QRS pattern of anterior wall infarction described by us; some of the cases illustrated in 
their paper show a small and diphasic QRS, (with an S-wave) and would fit into our type 
I QRS pattern. 
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MY O-EPITHELIAL HAMARTOMA OF THE GASTRO- 
INTESTINAL TRACT (CLARKE) * 

By Nathan Mitchell, M.D., and Alfred Angrist, M.D., 
Jamaica, Long Island, New York 

The finding of small masses of aberrant epithelial and muscular tissue 
in various portions of the gastrointestinal tract is not uncommon. The 
nomenclature of these nodular growths has varied according to the amount 
and character of the epithelium and its resemblance to known viscera. Thus 
the large majority of the ectopic foci have been called aberrant or accessory 
pancreatic tissue, while other designations include “adenomyoma,” “Brunner’s 
adenoma,” and “incompletely differentiated accessory pancreas.” In 1940 
Clarke suggested the term “myo-epithelial hamartoma” as an all-inclusive 
one, to cover all such nodular masses of developmental origin. This desig- 
nation seems the most applicable. Twenty- four instances of ectopic tumor- 
like foci will be presented, illustrating variations in epithelial and muscle 
cpmponents, and justifying the use of the term “myo-epithelial hamartoma.” 

Literature: Complete reviews of the reported cases of aberrant pancreatic 
tissue have been recorded by Branch and Gross, 1 Pappi, 2 and most recently by 
Faust and Mudgett. 3 The latter authors have outlined the incidence and 
sites of occurrence of the nodules. The most frequently involved parts of 
the gastrointestinal tract are the duodenum (28.37 per cent), the stomach 
(25.67 per cent) and the jejunum (17.56 per cent). Since the publication of 
their review several isolated case reports have appeared. From the available 
literature, there have been collected nine additional cases in the stomach, 
three in the duodenum, two in the gall-bladder, two in Meckel’s diverticula, 
and one in the jejunum. 4 ' 20 It should be emphasized at this point that the 
literature cited above refers distinctly to cases of “aberrant pancreatic tissue.” 
In addition to these reports, Clarke 21 added eight instances including four 
gastric masses, and one each in a Meckel’s diverticulum, jejunum, duodenum 
and gall-bladder. He included adenomyoma as well as aberrant pancreatic 
tissue. Hintzsche 22 identified isolated islands of cells in the duodenal 
mucosa as of pancreatic origin. He employed Pappenheim’s stain on 
formalin fixed tissue, and claimed to see nuclei, cytoplasmic granules and 
fibrillation of the basilar cytoplasm identical with that of pancreatic cells. 

In addition to the value of careful recording of incidental postmortem 
findings, certain important features of immediate clinical application have 
been stressed by various authors. Thus, the nodules occurring in the region 
of the pylorus have given rise to symptoms of obstruction. 7 Polypoid tumors 
have been visualized by roentgenogram of the stomach and duodenum. 15 At 

* Received for publication July 29, 1942. 

From the Pathology Department, Queens General Hospital, Jamaica, Long Island, New ■ 
York. 
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operation the nodules have been mistaken for malignant tumors, and needless 
radical surgical procedures have been carried out. 0 Ulceration at the surface 
.of a duodenal nodule has been recorded. 8 Symptoms of hypoglycemia have 
been attributed to a nodule showing abundant circumscribed islet tissue as 
well as islet cells diffusely scattered throughout the mass. 20 Intussusception of 
the ileum at the site of a Meckel’s diverticulum which bore a mass of aberrant 
pancreatic tissue at its apex, has been seen. 5 

Of the histological features of note, typical islands of Langerhans have 
been seen on numerous occasions. Branch and Gross report islet tissue in 
nine of their 24 cases. In the pyloric masses glandular tissue closely re- 
sembling Brunner’s glands is not uncommon. 

It will be noted that in the cases reported below, masses occurring in the 
gastrointestinal tract permit of division into two groups. The first shows 
typical pancreatic tissue. In the second group the aberrant tissue consists of 
intermingled smooth muscle and epithelial duct structures. 


Case Reports 

Case 1. M. L., a 69 year old female, presented the picture of thrombosis of the 
left middle cerebral artery with extensive encephalomalacia. In the pyloric region a 
large mass 4 by 1.5 cm. was noted involving the deeper layers of the mucosa extend- 
ing to the subserosa (figure 1). A small amount of smooth muscle, extensive areas 
of hyalinization, neurofibromatous elements, and a large dilated duct, were prominent 
features in the mass. 

Case 2. H. S., a 62 year old female, suffered from repeated episodes of ascites, 
and finally succumbed with a terminal picture of cholemia. A small fluctuant yellow 
mass resembling a dilated lacteal was seen in the submucosa of the duodenum (figure 
2). Pancreatic acini, ducts, and hypertrophic islet tissue were seen separating the 
layers of the duodenum on microscopy. 

Case 3. E. S., a 13 year old female, was operated upon because of symptoms 
and signs of acute appendicitis. Laparotomy revealed a large Meckel’s diverticulum. 

At the base of the diverticulum a heaped-up granular mucosa resembling gastric / 
mucosa was seen. Distal to this, in the subserosal fat tissue, a firm, grayish tra becu- 
lated mass was apparent (figure 3). . Microscopic examination of the mass~revealed 
dilated ducts, acinar tissue, and typical pancreatic islets of Langerhans. 

Case 4. J. H., a 53 year old female, died with a picture of cachexia after a 
downwax d course. Carcinoma of the ovary with widespread metastases was found. 

A firm white mass 2 by 1 cm. was noted at the fundus of the gall-bladder (figure 4). 
Dilated ducts and smooth muscle fibers were seen separating the bundles of the' 
muscular wall. 

Case 5 M. C., a 48 year old colored female, entered with complaints of herpes 
zoster of the skin of the thorax, and anemia. At autopsy, generalized Hodgkin’s dis- 
ease was found. A mass measuring 0.5 by 0.5 cm. was seen in the submucosa of the 
jejunum 10 cm. from, the ligament of Treitz. On section, the mass resembled normal 
pancreatic tissue. . Microscopically, islet tissue, acini, and ducts containing eosinophilic 
(figur^S) SeCretl ° n Were Seen ‘ Meta P las ’a of the acinar to islet tissue was suggested . 

Case 6 . A - T-, a white female infant, suffered extensive birth trauma and died 
m too months w.th hydrocephalus. A rounded mass 3 mm. in diameter was seen in 
the region of the pylorus. Microscopically, large ducts were seen which blended with 
glands showing typical features of Brunner’s glands (figure 6). Suggestive acTnar 
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Fig. 1. Case 1. _ Adenomyoma of pylorus extending throughout all layers of gastric 
wall with some fixation and smoothness to overlying mucosa. Serosal aspect of this mass 
measured 4 by 1.5 cm. (X 2.) 


tissue was noted near the mucosa of the stomach. Xanthomatous areas were seen in 
the muscularis. 

Case 7 . L. B., a 64 year old male, died after thyroidectomy, the immediate cause 
of death being congestive heart failure. A small nodule 0.5 by 0.5 cm. was found 
in the ileum six inches from the ileocecal valve. The gross diagnosis was leiomyoma. 
Microscopically, a large amount of smooth muscle was seen, in which were embedded 
large ducts (figure 7), many containing papillations. No islet tissue was found. 

Case 8. F. N., a white female infant, died after nine hours with the clinical 
picture of hydrops neonatorum. A small nodule was detected in the duodenum % cm. 
above the ampulla. This was composed of dilated duct structures surrounded by 
muscle. 

Case 9. T. C., a 49 year old white female, exhibited the classical symptoms and 
signs of massive cerebral hemorrhage. In the jejunum 15 cm. from its origin, a mass 
measuring 2 by 1.5 cm. was seen in the submucosa, extending to the subserosa. 

ypical elements of pancreatic tissue were seen microscopically, including acini, ducts, 
and islet tissue. 

Care 10. R. R., a 67 year old male, died of hypertensive heart disease with con- 
gestive heart failure. A mass 2 by 2 cm. was found in the duodenum 4 cm. from 
e py orus. Ducts, acini and a small amount of islet tissue were identified. In some 
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areas the epithelium of the aeini was atrophie and seemed to merge imperceptibly with 
definite nerve bundles ^ ^ died of ^ effects of coronary thrombosis. 

K ~d rwsrss p— 


Fig. 2. Case 2. Nodular submucosal mass of pancreatic tissue in the duodenum. (X 4.) 



Case 12. C. S., a 34 year old white female, entered with symptoms of congestive 
heart failure and died with a diagnosis of malignant nephrosclerosis. In the first 
part of the duodenum, distinct from the pancreatic head, there was seen a firm mass 
2 by 2 cm. Acinar tissue, ducts, and islet tissue were noted in their usual proportion. 
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Case 13. C. B., a 40 year old white male, was admitted with a fractured tibia, and 
while on the ward died from a large thrombus of the left coronary artery. A firm 
mass 1 cm. in diameter was noted at the fundus of the gall-bladder, which on section 
revealed cystic areas corresponding to dilated duct structures. A small amount of 
muscle was seen. 



Fig. 3. Fig. 4. 

Fig. 3. Case 3. .Resected Meckel’s diverticulum showing triangular mass of differen- 
tiated pancreatic tissue at summit of diverticulum in subserosa. Note sharply delimited area 
of ectopic gastric mucosa below the pancreatic mass. (X 4.) 

Fig. 4. Case 4. Cystic adenomyoma at fundus of gall-bladder. (X 1.5.) 

Case 14. M. W., a 68 year old white female, entered with signs of a generalized 
peritonitis. At laparotomy a ruptured gall-bladder was found, and the patient died 
soon after operation. A small mass 0.5 by 0.5 cm. was found at the ampulla of 
Vater. Microscopically, ducts lined by tall cuboidal epithelium were seen embedded 
in dense collagenous tissue. The entire ectopic mass was located in the submucosa, 
and had apparently caused obstruction. 

Case 15. T. C., a 55 year old male, was struck by an auto, and died of extensive 
skull fracture and epidural hematoma. A small nodule in the subserosa of the fundus 
of the gall-bladder was observed, and contained dilated duct structures mingled with 
atrophic bundles of smooth muscle. 

Case 16. A. C., a 30 year old male, entered the hospital in uremia. At autopsy, 
large white kidneys of subacute glomerulonephritis were found, in association with 
subacute bacterial endocarditis. On the posterior wall of the duodenum, above the 
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ampulla, a small mass 0.5 by 0.5 cm., with overlying ulceration, was seen. Acini and 
ducts were identified, but no islet tissue was seen. 

Case 17. L. S., a 37 year old female, died of extensive tuberculous meningitis. 
A nodule measuring 1 by .5 cm. was noted in the submucosa of the jejunum. Charac- 
teristic pancreatic tissue was seen, with no islet tissue. 

Case 18. D. B., a 62 year old male, entered the hospital with severe jaundice, 
and at autopsy a subacute yellow atrophy of the liver was found. In the fundus 
of the gall-bladder a mass 0.7 by 0.5 cm. was seen, which contained large ducts 
enmeshed in thin strands of smooth muscle. 

Case 19. T. B., a 62 year old male, died of hypertensive heart with congestive 
failure. A small cystic mass was found in the subserosa at the fundus of the gall- 
bladder. 

Case 20. C. C., a 53 year old white male, died of chronic myelogenous leukemia 
after a prolonged downward course. In the proximal portion of the ileum, a small 
nodule 1 by 0.5 cm. was found in the submucosa. Duct structures with cystic dilata- 
tion were seen interspersed among hypertrophied and distorted muscle bundles. 

Case 21. A. F., a 45 year old male, died shortly after the onset of severe pre- 
cordial pain, and showed extensive myocardial infarction at autopsy. A nodule 1 cm. 
in diameter was found at the pylorus in the submucosa. Microscopically this con- 
sisted of acinar tissue and dilated ducts. No islet tissue was seen. 

Case 22. M. B., a 62 year old female, died of generalized peritonitis following 
an attempt at end to end anastomosis of the sigmoid after resection of a perisig- 
moidal abscess caused by ruptured diverticulitis. A firm nodule 1.5 by 1 cm. was 
observed at the pylorus. All of the components of normal pancreatic tissue, including 
islet tissue, were seen. 

Case 23. M. W., a 78 year old white female, died shortly after admission for 
generalized peritonitis due to a ruptured diverticulitis of the sigmoid colon. The 
fundus of the gall-bladder presented a small mass in the muscularis which revealed 
dilated duct structures surrounded by a sparse amount of smooth muscle. 

Case 24. E. E., a 50 year old colored male, died after a long period of hospital- 
ization, with terminal cachexia due to carcinomatosis. A firm nodule was found in 
the proximal ileum, measuring 1 by 1 by .5 cm. The mass occupied the submucosa, 
muscularis and subserosa. Hypertrophic muscle bundles were seen in which were 
interspersed varying sized ducts, in the largest of which intraductal papillary epi- 
thelial proliferation was noted. 


Discussion 

Division of the 24 cases into two groups is indicated in table 1. The 
distribution of the aberrant pancreatic tissue conforms closely to that ob- 


Table I 

Distribution of Gastrointestinal Myo-Epithelial Hamartoma 


A. Aberrant Pancreas . 11 


B. Adenomyoma 13 


’Pylorus 2' 

Duodenum 4 

Jejunum 2 5* 

Ileum 2 

.Meckel’s diverticulum . 1. 

'Gall-bladder ; 7 

Duodenum 1 

Ampulla of Vater .... 1 r 
Pylorus 2 


(.Ileum 2J 


With islet tissue 7 

Without islet tissue 4 


With chronic cholecystitis . . 1 
Without chronic cholecystitis 6 



Table II 

Rdsumd of 24 Reported Cases 
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served by other writers. The adenomyoma group of lesions pre- 
dominates in the gall-bladder. The absence of inflammatory lesions in the 
wall of the gall-bladder is worthy of note.' It is suggested that the single 
instance in which chronic cholecystitis was found represents a coincidental 
lesion. Table 2 offers a resume of clinical and pathological features of the 
cases in this series. 

The complications noted in this series were those of obstruction, ulcera- 
tion, and inflammation. In case 2 a nodule strategically situated at the 
ampulla of Vater was accompanied by marked fibrosis, with stenosis and 
obstruction at the ampulla. An ascending cholangitis, with empyema of the 
gall-bladder, rupture, and generalized peritonitis, was the direct result of the 
obstructing tissue mass. In case 14 large numbers of inflammatory cells 
we?e seen in the pyloric mass. In addition to acute catarrhal inflammation 
of the duct structures in the nodule seen in case 24, a diffuse exudative in- 
flammatory change was seen in the muscle. In case 16, an ulceration .5 cm. 
in diameter was observed at the summit of the nodule located in the sub- 
mucosa of the duodenum. The latter three cases were unaccompanied by 
symptoms attributable to the masses. 

The nodules showed histological features characteristic of normal pan- 
creas. Zymogen granules were occasionally prominent. Direct transition 
of duct structures to Brunner-like glands was noted in case 6. Histopatho- 
logical features commonly seen in the normally situated pancreas were en- 
countered in the ectopic foci. Thus, chronic interstitial inflammation was 
seen in case 4, and inspissated eosinophilic secretion within dilated duct struc- 
tures, and metaplasia of acinar to islet tissue were observed in case 12. Of 
interest was the observation in case 10 of focal atrophic changes in the acini 
with simulation of nerve structure in cross section. Epithelial hyperplasia 
with papillary infolding of duct epithelium was seen in case 24. 

The muscular component was variable in' amount and orientation. In 
many cases, such distortion had taken place that it could not be ascertained 
whether or not the muscle was an integral part of the nodule or merely 
residual or hypertrophic muscle of the intestinal tract. In case 6 a small zone 
of “xanthoma” cells was seen deep in the muscle tissue. Extensive hyaline 
change of muscle tissue was noted in the large pyloric mass in case 14. In 
this same case, neurofibromatous-like proliferation of nerve structures was 
seen penetrating into the gastric mucosa. In case 13, the muscle tissue was 
particularly abundant, leading to the erroneous diagnosis of leiomyoma in 
the gross. Most of the masses in the gall-bladder, in contrast, contained thin 
atrophic strands of muscle, and some epithelial structures were dilated with 
the appearance of miniature cysts. 

The finding of both aberrant fully developed pancreatic tissue and ectopic 
gastric mucosa in a Meckel’s diverticulum in case 23 parallels the case re- 
ported by Black and Packard. 

The theories of formation of islands of aberrant tissue in the gastro- 
intestinal tract have been reviewed by Branch and Gross, and by Clarke. 
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Most authors subscribe to the theory -of inclusion of epithelial islands from 
the region of the embryonic foregut. Whether this explanation does apply 
to all the gall-bladder nodules is open to question. The finding of muscle 
elements has been attributed to similar inclusion of embryonal muscle cells 
at the time of separation of the epithelial focus. The possibility that the 
muscle components represent hypertrophic changes in the muscles of the wall 
of the involved portion of the intestine cannot be ruled out in all cases. 

If it is assumed that the masses described above are of embryonic origin, 
and that the aberrant epithelial tissue is capable of differentiating into many 
different forms of glandular structures, then the term “myo-epithelial hamar- 
toma” should be applied. In the adenomyomatous nodules, the duct struc- 
tures resemble closely pancreatic and bile ducts, and may represent displace- 
ment of the latter during development. Although the distinct possibility 
exists that the appearance of adenomyoma may be simulated by widespread 
atrophy of acinar tissue in an aberrant pancreatic mass, no . such complete 
transformation has been demonstrated. In one instance, localized atrophy of 
this nature was noted. 

Conclusions 

1. Twenty-four cases of aberrant nodular masses of ectopic differentiated 
epithelium and muscle in the gastrointestinal tract are described. 

2. The variations in the epithelial structures and muscle tissue are in- 
dicated. 

3. It is suggested that Clarke’s designation of such masses as “myo- 
epithelial hamartomas” be adopted. 
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THE CULTIVATION OF PHYSIOLOGICAL 
RELAXATION 555 

By Edmund Jacobson, M.D., F.A.C.P., Chicago , Illinois 


A perusal of medical journals today, as compared with a decade ago, 
indicates a growing recognition of the problems of relaxation. Most com- 
monly it is linked with the discussion of hyper emotional states, noted when 
the patient is excitable, fatigued or hypochondriac; the need of “calmness 
and poise” is being stressed in a variety of disorders so wide as to include not 
only essential hypertension, coronary occlusion, bronchial asthma and neuro- 
psychiatric states but also spastic colitis and even common forms of con- 
stipation. 1 

Knowledge of the problem of relaxation would seem to be spread wide, 
but extremely thin, in the sense that the physiological aspects of this difficult 
subject receive scant current attention. It is not commonly realized how 
well defined and also how technical the field has become. Many physicians 
still think of relaxation in terms of hobbies, sports or warm baths, and they 
believe that daily rests are the most effective measure available for the re- 
duction of nervous irritability and fatigue states. Recent investigations fail 
to support this belief and have called attention once more to the diminution of 
neuromuscular hypertonia and residual tension as the distinguishing mark 
of physiological relaxation. 2 This accords with previous clinical studies, 
which suggested that relaxation can be cultivated in patients to replace states 
of excitement, emotion or neuromuscular hypertension. 8 Measurement of 
neuromuscular states in patients, before and after training to relax, con- 
firmed this suggestion. Evidence has been growing that a greater reduction 
of nervous irritability and of fatigue states is secured if relaxation is culti- 
vated according to physiological methods. 4 

This procedure is carried out along pedagogical lines similar to those fol- 
lowed in schools and colleges in teaching other skills. Methods of suggestion 
as practiced in psychotherapy are strictly avoided. After each period of 
instruction which lasts about 50 minutes, the patient customarily practices at 
home for like periods. 


In most instances, the patient is requested to live a full, normal life, 
rather than to reduce his working hours. Unless it is necessary, the physi- 
cian does not advise him to “go slowly,” or to avoid rush and strain, since the 
purpose of treatment is to enable him to meet his environment rather than 
to escape from it. Only in cardiac and other dangerous organic conditions 
are the range and character of daily activities generally limited. 

In acute cases of nervous disturbance, one or two treatments may be in- 
dicated to reduce the reactions. The results may then resemble those fol- 

* Received for publication June 12, 1942. 
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lowing the brief administration of sedatives. Inspection of the excited 
patient reveals when and where he is excessively tense in his skeletal mus- 
culature. The attending physician points out these regions and leads the 
individual to note what he is doing muscularly. He shows him where and 
how he is maintaining his nervous excitement by his own voluntary muscular 
activity. Under direction, the patient increases the tensions noted; for ex- 
ample, if he is frowning excessively, he increases the act till he becomes 
clearly aware of it. Thereupon he is instructed to discontinue what he was 
doing, both (1) abruptly and (2) slowly and progressively. Repeated prac- 
tice is given until the over-active muscle groups have evidently become more 
relaxed. 

In chronic conditions, the procedure follows an anatomical order, in- 
cluding the chief muscle groups of the limbs, trunk, neck and head. This 
order is often as follows : Left arm flexors, left arm extensors, left wrist 
flexors, left wrist extensors, right arm similarly, left foot flexors, left foot 
extensors, left leg flexors, left leg extensors, left thigh flexors, left thigh 
extensors, abdominal group, back extensor group, respiratory muscles, 
shoulder retractors, pectoral group, shoulder elevators, neck groups, frontalis 
(wrinkling), corrugator (frowning) lid and eye muscles, facial -muscles, 
speech muscles. Those of the eyes and speech require most detailed instruc- 
tion, for these participate characteristically in mental activities. Physiologi- 
cal evidence has supported the view that fears and anxious mental states can 
be relaxed away. 

The patient can learn to recognize when and where he is tense if he ob- 
serves carefully while he contracts the chief skeletal muscle groups one at a 
time during successive periods of instruction. For example, during the first 
period, after he has been lying quietly with eyes closed for about five min- 
utes, he bends the left arm at the elbow, noting the sensation from muscular 
contraction in the flexor muscles. He is then requested to discontinue what 
he has been doing until no trace of this sensation remains. As a rule most 
of the first hour of instruction is devoted to repeated contraction and re- 
laxation of the muscles that flex and extend the left arm. When tension has 
once been recognized in these localities, it becomes easier to recognize the 
same sensation elsewhere as a guide to relaxation. 

Drill is required before the patient learns to distinguish between sensa- 
tions of muscular contraction (“tenseness”) and other classes of sensations, 
particularly those from tendons and joints. He observes that whenever and 
wherever he contracts, it is he who is doing it : there is always effort ; but if he 
discontinues that doing, it is the negative of effort. The novice, however, 
wrongly tries to relax with effort, but in so doing, he contracts muscles, 
thereby frustrating his aim. In the same way the insomniac and the nervous 
person, incessantly seeking comfort through a series of efforts, perpetuate 
their own overactive states. 

In medical practice, the patient may be nervously reeducated in the man- 
ner sketched above over a period of months or longer. The sedative habit 
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is broken. It may require 18 months to train a fatigued or nervous patient 
to the point where electrical records indicate an habitual state of relaxation 
in most skeletal muscles. However, it is customary to devote the second half 
of this training to the sitting position, in order to condition him so that he 
may become less tense and less excitable during his daily pursuits. 

The scientific understanding of procedures employed in disease requires 
that they be tested also under normal physiological conditions, if possible. 
Accordingly, we here inquire whether neuromuscular relaxation can be cul- 
tivated in states of health. 


For this investigation, seven individuals were available, women instruc- 
tors in physical education (Y. W. C. A.) excepting one, who was a physio- 
therapist. Their ages varied from about 22 to 40 years. Four of the seven 
were single. All appeared to be in normal spirits, able to “relax” in the sense 
employed in the gymnasium, but none had received technical training in 
physiological relaxation. Accordingly, they registered for a course of in- 
struction, affording opportunity for the present study, the purpose of which 
they did not know. 

All tests were performed in a quiet room in the sitting posture, while the 
subject read a current periodical in good light. No exchange of words 
occurred once the test was begun. The left foot was supported on a rest, 
whereas the right hung freely. Finely pointed platinum iridium wires, 0.01 1 
inch in diameter, were employed as electrodes. After being sterilized with 
alcohol, they were inserted perpendicularly in the midline of the upper surface 
of the right thigh to a depth of approximately 1 1 millimeters, usually about 
two inches apart. The lower electrode generally was about two inches 
above the patella. No noteworthy discomfort results from the presence of 
these very fine wires. As a rule, they can be withdrawn without bleeding. 
Contractions in the vastus femoris, particularly the medial portion, were 
recorded quantitatively in electrical terms. This can now be accomplished 
without recourse to photography, conveniently for medical purposes, by use 
of the Integrating Myovoltmeter. 5 The action-potentials are amplified 
(within a frequency range of 20—4000), rectified and averaged in voltage at 
intervals of time. Two minute intervals are employed in the present 
investigation. 


The first recording was made before the subjects received any technical 
instruction in relaxation, the second 10 to 12 weeks later, following seven 
penods of training in the lying posture. (There had been also three lec- 
tures.) This was their first experience at recording. Instruction by 
methods described previously was limited to the chief muscle groups of the 

un s. The subjects generally reported that they practiced 30 to 50 minutes 
daily, but with omissions. 


In figure 1 is shown the graph for an individual (E) showing micro- 
vo ages higher than most of the others before training. The curve (un 
broken line) begins with a microvoltage averaging above 6 during the first 
two minutes of recording while reading, but descends to about Ts during 
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the second two minutes, following an irregular course mostly from 0.5 to 1.5 
during the remaining 26 minutes. After training, it is -evident that the 
muscle tested is on the whole very much more relaxed during the 30 minute 
period, for the tracing (broken line) runs throughout 28 minutes below 0.5 
microvolt. 
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Fig. 1. (Above) Graphs for Subject E before training (unbroken line) and after 
(broken line). 

Fig. 2. (Below) Graphs for Subject D before training (unbroken line) and after 
(broken line) . 
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In figure 2 appears the graph for the individual (D) showing the lowest 
microvoltages before training. It runs fairly horizontally between 0.6 and 
0.8 microvolt, excepting from min. 6-10, during which it is between 0.2 and 
0.3 microvolt. Low as are these initial values, there is nevertheless a strik- 
ing fall in the curve after training; for then the values are approximately 
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zero. The differences between them and zero are negligible, for they lie 
within the errors of the instrument. Declines similar to those shown for 
subjects E and D appear in the curves for the other subjects after training. 

Before training, the composite curve for all the subjects, shown in figure 
3, extends at 0-2 min. approximately at 1.8 microvolts; thereafter it lies 
mostly between 0.3 and 1.05 microvolts, nowhere falling below 0.3. After 
training it shows fewer irregularities, extending throughout its course below 
0.25 microvolt. 


Table I 


Averaged Contraction Microvoltage for the 30 Minute Period of Test 


Subject 

Tests 

Subject 

Control Tests 

Before Training 

After Training 

First Record 

Second Record 

A 

.63 

.08 

1 

3.01 

1.17 

B 

.66 

.30 

2 

1.83 

.25 

C 

.68 

.08 

3 . 

1.23 

.47 

D 

.61 

.08 

4 

1.48 

.53 

E 

1.20 

.18 

5 

.98 

1.44 

F 

1.21 

.30 

6 

1.93 

3.75 

G 

.85 

.08 

7 

.25 

5.62 

Aver, of All 

.83 

.15 

8 

2.04 

5.92 




9 

1.34 

6.26 




10 

1.78 

.35 




Aver, of All 

1.58 

2.57 


Table 1 shows (first three columns) the microvoltages averaged for the 
entire 30 minute period, before and after training. As judged by these 
averaged electrical measurements of tonus or contraction in the right quadri- 
ceps femoris muscles, as well as by the curves, the individual was more re- 
laxed after training than before training. 

The foregoing evidence, however, is not complete proof that the increase 
in relaxation was the result of training. It is necessary to run control tests 
under similar conditions with other normal individuals and a similar interval 
of time between two recordings, but with no training. This has been done 
in ten instances, six women and four men, ranging in age from 23 to 61 
years. 

In only four out of these 10 instances do reductions in contraction volt- 
ages occur on the second reading, affording graphs entirely similar in ap- 
pearance to those of the preceding figures. Perhaps these individuals became 
adapted to the conditions of test, showing a certain increased relaxation while 
reading. However, in four other subjects precisely the opposite relationship 
holds; the second set of readings runs considerably above the first. In the 
two remaining individuals of this control group, the broken and unbroken 
lines cross each other. In one of them the second recording on the whole is 
the more irregular and reaches levels over five times the higher ; in the other, 
the second recording is much higher for the first four minutes, but much 
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lower for the rest of the period. Figure 4 contains the composite control 
records for the first and second recordings. On the whole the second re- 
cording proves distinctly higher than the first, the reverse of what occurred 
in the test subjects after training (figure 3). 

In the last three columns of table 1 are presented the averaged micro- 
voltages for the control group. These averages show no reduction in con- 
traction potentials in the control group upon the second recording. If the 
control group shows negative results, both in the averages and in the curves 
considered, it seems safe to conclude that the increased relaxation found in 
the test subjects was due to the training course. 

During the present investigation, the subjects were always measured while 
reading in an unsupported, upright position, not lying on their backs with 
eyes closed as they were during the training period. Under these conditions, 
since the muscular region measured showed greater relaxation after training, 
the effects of training evidently were carried over from the lying posture, in 
which training was given, to the sitting posture in which the tests were made. 
The carry-over or “conditioning” which has been frequently noted in clinical 
practice of relaxation for therapeutic or preventive purposes can to this 
extent be confirmed. 

Another matter can be noted. During reading, each individual neces- 
sarily contracted various muscles from time to time, including the arm 
muscles to hold the periodical, the back muscles to sit up, the neck muscles 
to keep the head erect, the eye muscles to see the words and to follow the 
lines and doubtless certain other muscles as well. However, the vastus 
femoris muscles evidently do not fall into the category of muscles indispen- 
sable to the act of reading in the sitting posture. They can be relaxed while 
such an act goes om Relaxation during activity is known in the physiologi- - 
cal literature as differential relaxation.” The present results are remin- 
iscent of certain tests made on university students while reading. 6 No train- 
ing in relaxation was given, but the students for the most part became more 
relaxed, as measured by a decline in the knee-jerk, as the hour of test wore 
on. This apparently illustrated a process of adaptation. 7 Such adaptation 
we find, may arise automatically, as in the students mentioned, or may be 
peuagogically cultivated, as in the present group of subjects. 


Summary and Conclusions 

L Action-potentials were measured in seven “normal” subjects before 
and after seven hour periods of technical training in physiological relaxation 
The interval between the two sets of measurements was about 10 to 12 weeks 
Electrodes were inserted in the right quadriceps femoris muscle region while 

periodical. ^ Thf * ***• ** lel“a 

ducfd f“ g x,ssLr es and the averagc va,ues Were - 
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3. No such reductions were found in most of the control tests under 
similar conditions with other subjects who received no training. 

4. It is confirmed again that the results of technical training in relaxation 
are quantitatively demonstrable. 

5. All measurements were made in the sitting posture, while reading. 
Evidently, training procedures administered in the lying posture can recon- 
dition the neuromuscular state in other postures. Training in general re- 
laxation can contribute toward differential relaxation. 
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PERFORATION OF THE INTERVENTRICULAR 
SEPTUM FOLLOWING INFARCTION; 

IN TR A VIT AM DIAGNOSIS 

REPORT OF A CASE AND SURVEY OF THE LITERATURE * 


By Manuel L. Weber, M.D., San Francisco , California 

Despite the ease with which a correct diagnosis of rupture of the inter- 
ventricular septum, occurring in the course of cardiac infarction following 
coronary thrombosis, could be made during life, if the characteristic criteria' 
of the diagnosis of this complication are borne in mind, only in very rare in- 
stances has the condition been recognized clinically, as indicated by the 
meager reports in the literature. For almost a century, from 1845, when 
Latham 1 first described rupture of the infarcted septum of the heart, to 
Sager’s 2 comprehensive survey of the subject in 1-934, only 18 instances of 
this type of septal perforation were recorded in the literature, despite the 
seemingly increasing incidence of coronary thrombosis throughout the world. 
Through a careful search of the literature, both domestic and foreign, to 
1942, I was able to collect 16 additional cases, , bringing the total number on 
record to 33, which testifies to the rarity of the condition. Surprisingly 
small as the number of such cases found at the autopsy table seems to be, the 
number correctly diagnosed during life and subsequently confirmed by ne- 
cropsy is much smaller, there being only five. The purpose of this report 
is to review the subject completely up to date and to present another case of 
perforation of an infarcted septum recognized antemortem. 


Case Report 

U. U., a World War I veteran, aged 46, had always been in good health except 
foi frequent colds during the preceding two or three years. He was active as an 
automobile salesman and had led a normal social life. About three months prior to 
the onset of his last illness, during one of his “colds,” he was examined by a physician 
and was told that his blood pressure was somewhat high and that his pulse was rapid 
He returned for reexamination two weeks after the “cold” cleared up and was as- 
sured that there was nothing wrong with his heart, whereupon he returned to work 
°n September 24, 1941, he was awakened during the early hours of the morning 
with moderately severe substernal pain, which lasted about one hour and a half and 
which was accompanied by a sense of oppression and dyspnea. However, the pa ”n 
gradually subsided and, although the patient felt somewhat, tired in the morning he 
went to work as usual and continued at it for three days. On the third day shorfiv 
after supper, he was suddenly seized with severe, “excruciating” pain in 'the mid- 
sternal and epigastric regions with a projected ache in both arms “I felt like s^me- 

* Received for publication March 30, 1942 
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one was pulling a bundle of nerves.” The pain persisted all night, fluctuating in 
severity. There was no nausea or vomiting but the patient perspired freely and 
became rather apprehensive and dyspneic. 

He first attended the outpatient clinic on September 29, where he was examined 
and an electrocardiogram and a roentgenogram of the chest (figure 1) were taken. 
The record of the outpatient examination failed to mention any pathological cardiac 
signs. The heart was not enlarged. The blood pressure was 150 mm. Hg systolic and 
100 mm. diastolic. The rhythm was regular. The rate was 92. No murmurs were 
recorded. A roentgenogram of the chest revealed a small area of calcification near 
the base of the right lung; otherwise it was normal. The patient did not desire to 



• Fig. 1. Roentgenogram of chest taken September 29, 1941, showing normal ' 

cardiac shadow. 

enter the hospital then, but returned to his home in Sacramento (100 miles by auto). 
While there he continued having thoracic pain and dyspnea. He was finally admitted 
to the hospital on October 3, 1941, nine days after he suffered the first attack. 

Physical Examination. When examined by me on October 3, the patient was 
sitting in a semirecumbent position. He was slightly cyanotic, very apprehensive and 
restless, pointing toward the chest to indicate pain. He was moderately dyspneic. 
There was slight distention of the external jugular veins. The liver edge was pal- 
pated 4 cm. below the costal margin and was tender to pressure. There was no 
peripheral edema. 

The heart did not appear to be enlarged to percussion. There was a very loud, 
rough systolic murmur audible over the entire precordial area, maximal to the left of 
the sternum in the fourth and fifth interspaces. The murmur was also audible at the 
left subscapular region. There was a palpable systolic thrill over the ensiform area 
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and in the same locality where the murmur was maximal. There was no diastolic 
murmur at any point. The pulmonic second sound was louder than the second aortic. 
The rhythm was regular. The cardiac rate was 118, and the blood pressure was 110 
mm. Hg systolic and 90 mm. diastolic. When he was first seen, no rales were made 
out in the chest but within a few days the patient developed numerous crackling 
rales in the right chest from the sixth rib down. Diminished breath sounds appeared 
over the bases. 

Laboratory Findings. Several urinalyses were done, all of which revealed va- 
riable amounts of albumin ranging between one plus and a trace. There were a few 
hyaline casts. The -total leukocyte count of the blood was 13,900 with 67 per cent 
polymorphonuclears. The erythrocyte sedimentation index was 28 mm. per hour by 



Fig. 2. Roentgenogram taken October 11, 1941, showing cardiac enlargement and passive 

congestion through the lungs. 


the Cutler method. On October 5 the temperature rose to 101° F., but from then on it 
was somewhat subnormal. The arm-to-tongue circulation time performed with 
dechohn was 30 seconds. The venous pressure by the direct method was elevated to 

2 2 * * * 6 7 C me°neT?oLr TW f w ayS l be T^ w death the urea nitrogen was an d creatinine 
. g. per 100 c.c. of blood. The Wassermann reaction was negative. The electro- 

cardiogram (figure 3) was repeated on October 13 and showed a deviation in the 

main electrical axis to the right and changes in the T-waves in all leads, characteristic 
of the evolutionary pattern of an acute cardiac infarction. Bedside roentgenogram 
of the chest (figure 2) was repeated on October 11. Allowing for a certain anfount 
of distortion due to the position in which the roentgenogram was Z amount 
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Course of the Disease. Throughout his stay in the hospital the patient’s course 
vvas progressively downward. He was constantly dyspneic and orthopneic. When 
pkced m an oxygen tent he became “panicky” and asked to be removed. On Oc- 
tober 9 he began to complain of “pins and needles” in the sole of the left foot and in 
the toes He could not tolerate the weight of the covers. Both lower extremities 
were cold and gray-cyanotic, the left more so than the right and up to a higher level. 

Beer spots appeared on both feet. The pulse of the main arterial vessels of the feet 



negative T. Normal axis deviation, (b) 10/13/41 — Diphasic T„ prominent Q 3 . IVF — 
Large Q, elevated S-T and negative T. Right axis deviation. 

was absent but the popliteal arteries pulsated strongly. Two days later both hands 
became deeply cyanotic and cold, although there was a good pulse in the radials. 
Early dry gangrene of all the toes of the left foot made its appearance toward the 
end. He developed slight pitting edema of both feet. Dullness and rales at the bases 
of both lungs became more marked. While at first the patient was irritable and 
restless, toward the end he became indifferent, only complaining of pain in the chest 
and feet when directly questioned. The cardiac signs, including the murmur and 
thrill, persisted unchanged until death. The patient died in shock on October 15, 1941, 
twenty days after the initial attack. 
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Aniemor'en, Diagnosis. The 

thmmbosis ^“electrocardiographic findings. An additional 



Fig. 4. Anterior view of the heart looking into the. left ventricle, showing aneurysm of 

septum and perforation. 


failure in addition to left heart failure with which the patient came to the hospital. 
The peripheral vascular symptoms might be regarded as resulting from multiple 
emboli, were it not for the unusual involvement of all four extremities in the absence 
of embolism to other organs such as the brain, kidneys or spleen. Fishberg 8 pointed 
out that shock may, in rare instances, cause peripheral circulatory failure of such a 
degree as to result in peripheral symmetrical gangrene. Unfortunately, the source 
of the beginning gangrene in this case was not found at postmortem examination, but 
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from its symmetry— all four extremities— one can surmise that it was not due to em- 
bolization, but rather to peripheral circulatory failure caused by weak heart action. 

Clinical Diagnosis. (1) Massive cardiac infarction with perforation of the inter- 
ventricular septum. (2) Peripheral circulatory failure. 



Fig. 5. View of the heart looking into the right ventricle, showing perforation, 
communicating with left ventricle. 


Postmortem Examination. The fixed heart was examined by Dr. Eichorn, 
University of California Hospital, who reported as follows: 

Gross Description. The specimen was a fixed heart and part of the aorta cut open 
to expose the chambers. The organ weighed 454 grams. There was infarction of the 
lower half of the interventricular septum and the immediately adjacent anterior 
apical portions of the ventricles. • The infarcted half of the septum bulged into the 
right ventricular chamber producing an aneurysmal dilatation in the lower part of the 
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left chamber about 4 cm. in diameter. In the anterior portion of this dilatation there 
was a rupture of the septum 1 by 2 by 2.3 cm. in size at a point 5.5 cm. from the 
apex. This established communication between the right and left chambers. No 
massive mural thrombi were present, although there was thrombotic material at- 
tached to the trabeculae carneae at the apex. The epicardium was smooth. 

The left ventricle measured 1.8 cm. in its thickest part and 0.5 cm. at the apex. 
The right ventricle measured 0.7 cm. in its thickest part and 0.15 cm. close to the septal 
rupture. The coronary arteries showed atherosclerotic thickening. 



Fie. 6. Schematic drawing of the heart looking into the left ventricle; in the left upper 
corner a miniature drawing showing the opening from the right ventricle. 

The valves grossly were not remarkable and except for the small thrombotic 
masses at the apex the endocardium was smooth. 

Microscopic Description. The myocardium was hypertrophied and in the apical 
sections of the ventricles and septum the muscle was infarcted. Here the endo- 
cardium bore a mass of thrombus which showed early organization The enicardial 
surface bore considerable fat which was increased in cellular £ Thermi t 
exudation on the epicardial surface. Scattered groups of small round cells occurred 
immediately beneath the epicardium in all of the sections. The coronal arterTes 
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Anatomical Diagnosis. I. Arteriosclerotic heart disease with : A. Infarction of 
the epicardial portions of the right and left ventricles and interventricular septum. B. 
Aneurysmal dilatation and rupture of the interventricular septum anteriorly into the 
right ventricle at the apex. . 

Review of the Literature from 1924 to This Date 

Kepler, Berkman and Barnes 4 reported a case of a man, aged 60, who 
was taken ill with severe substernal pain projected to the wrists. There was 
a marked systolic murmur over the entire precordium with its point. of maxi- 
mal intensity in the fourth and fifth interspaces and a sharp thrill to the left 
of the sternum. He went into a state simulating shock, characterized by a 
rapid fall in blood pressure, cyanosis and dyspnea. At necropsy there was 
an acute infarction of the apex, anterior portion of the left ventricle and of 
the adjacent interventricular septum, the infarction extending two-thirds of 
the distance from the apex to the base. In the lower , part of the septum 
there was an irregular rent about 1 by % cm. 

The patient of Master and Jaffe 5 was a woman of 65, who had had 
hypertension for at least four years. She was awakened from sleep ex- 
periencing a sensation of nausea. A few days later she collapsed while try- 
ing to get out of bed. She was dyspneic, cyanotic and perspired profusely. 
Her blood pressure dropped. There was a loud systolic murmur at the apex. 
There was no evidence of congestive failure. The electrocardiogram was 
characteristic of a coronary occlusion involving the posterior wall of the left 
ventricle. She died 11 days after being taken ill. Postmortem examina- 
tion : Acute thrombosis of the posterior descending branch of the right cor- 
onary artery with myomalacia and pinpoint perforation of the posterior por- 
tion of the interventricular septum at the apex. The left anterior descending 
and circumflex arteries were narrowed. General arteriosclerosis was 
marked. 

The case observed by R. Nadler 6 was a woman of 42, an inmate of an 
institution for the insane, who complained of dizziness, vomiting, cramp-like 
pain in the stomach and gall-bladder region. The heart was enlarged. 
There was a loud systolic murmur over the entire precordium. The blood 
pressure was 145 mm. Hg systolic and 110 mm. diastolic. She died the fol- 
lowing day. Postmortem examination revealed a diffuse softening of the 
anterior wall of the left ventricle. Five centimeters above the apex there was 
a perforation of the septum. There was generalized coronary sclerosis and 
small thrombi in the left circumflex coronary artery. 

Mahrburg’s 7 patient was a man of 55 in apparent good health who had a 
sudden attack of severe chest pain radiating into the arms. He became weak 
and dyspneic. The heart was enlarged. There was a systolic murmur over 
the entire heart, best heard over the apex, and a systolic thrill. The blood 
pressure was 85 mm. Hg. systolic and 8 mm. diastolic. The liver was en- 
larged and painful to pressure. One month later he developed a complete 
heart block and died. At necropsy the heart weighed 400 gm. The orifices 
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of the coronaries were free. There was marked thickening of the arterial 
wall of the left descending coronary and narrowing of its lumen for a dis- 
tance of 2.5 cm. Four centimeters above the apex there was a defect in the 
septum in the form of a deep indentation, on the bottom of which there were 
four small openings communicating between the left and right ventricles. 
This case is distinct from the others in the reviewed series in that the septal 
defect caused the development of a complete block by interrupting the auri- 
culo ventricular pathway of impulses. 

The two cases described by Bickel and Mozer 8 differ in several respects, ' 
the first being “silent” and the other having marked symptoms. 


Case 1. A man of 87 enjoyed perfect health until 15 days prior to admission 
when he began to complain of weakness and loss of appetite. He developed a cough 
and became dyspneic. At no time did he have the least thoracic pain. There was no 
cyanosis and no edema. His respiration was of the Cheyne-Stokes’ type. The heart 
was normal in size to percussion. The apical thrust was imperceptible. The sounds 
were feeble. There were no murmurs and no thrills. The blood pressure was 150 
mm. Hg systolic and 70 mm. diastolic. There were signs of bronchopneumonia. The 
patient was disoriented and restless. During the five days in the hospital no new 
symptoms were apparent. Weakness rapidly increased. His blood pressure dropped 
gradually and he died in semicoma. Postmortem examination revealed an enlarged 
heart. The apex of the left ventricle was thinned out to 5 mm. forming an aneurysm. 
There was an oval opening 2 by V 2 cm. in the septum at the level of its attachment 
to the posterior wall of the myocardium, permitting a large communication between 
the two ventricular cavities. The left coronary artery was completely obstructed by a 
thrombus at the level of its descending branch, 2 cm. from its origin. Another throm- 
bus incompletely organized occupied the right coronary artery at the level where it 
curves to enter into the posterior ventricular groove. 

Case 2. A man, aged 60, was admitted to the hospital in a state of weakness and 
intense dyspnea. Three weeks previously, he had developed extremely violent retro- 
sternal pain radiating into both arms. The pain subsided somewhat but the dyspnea 
progressed throughout the subsequent days. His extremities were cold and cyanotic. 
The heart was slightly enlarged. There was a harsh systolic murmur over the entire 
precordium and an intense systolic thrill below the apex. The heart sounds were 
feeble. _ The blood pressure was 70 mm. Hg systolic and 50 mm. diastolic. There 
were rales of all sizes over both lungs. The liver was enlarged and painful to pal- 
pation. He died the day after admission. Postmortem examination disclosed a 
markedly enlarged heart. The valves were normal and soft, except the aortic valve 
which was moderately sclerosed. The left ventricle was thinned out to 3 mm 
near the level of the apex. The interventricular septum was greatly thinned out in 
the lower Vs and was necrosed in the center. There was an oval opening com- 
municating between both ventricular cavities. The left anterior and the right circum- 
flex coronary arteries contained several atheromatous plaques. The descending 
branch of the left coronary was obstructed 5 cm. below its origin by thrombosis. 

Huber in the same year presented two cases of rupture of an infarcted 
septum. 

Case 1. A 70 year old woman was brought into the hospital in a moribund state 

ttn revealed '° ’’V . M "* s Mortal 

on reiealecl a rent 3 cm. long in the interventricular septum, 4 5 cm above the 

apex. There was thrombotic closure of- the descending branch nf th* 1 * the 
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Case 2. A man, aged 66, was an invalid for three years because of arterio- 
sclerosis, dizzy spells and dyspnea. On January 31, 1935, he suffered pain in the heart 
region with radiation down the left arm. He had daily attacks from that time on. 
The heart was found to be enlarged. There were audible systolic and diastolic mur- 
murs over all valves, maximal over the mitral area. The blood pressure was 80 mm. 
Hg systolic and 60 mm. diastolic. He died three weeks following the first attack of 
thoracic pain. Postmortem examination showed normal . valves. At the apex there 
was great thinning of the left ventricular wall with an aneurysmal bulging. The 
inner portion of the interventricular septum contained a defect 2.2 by 1.6 cm, which 
communicated between the left and right ventricles. The descending branch. of the 
left coronary artery was nearly closed by an organized thrombus. 

Gross and Schwartz, 10 in 1936, described a case of a man of 57 who was suffering 
from hypertensive heart disease with congestive failure. The first symptoms became 
evident in September 1929, when he suddenly became unconscious for one and one- 
half hours. He was cyanotic. His breathing was stertorous and blood trickled from 
the mouth. During the following three months he had five such episodes. He was 
admitted to the Montefiore Hospital in a state of severe congestive failure with en- 
largement of the heart, engorgement of the cervical veins, swollen liver, bilateral 
hydrothorax and slight dependent edema. His blood pressure was 184 mm. Hg sys- 
tolic and 128 mm. diastolic. The electrocardiogram revealed right axis deviation and 
slurring of the QRS complexes. There was a prolonged systolic murmur audible over 
the entire precordium and base of the heart and a systolic thrill over the same area. 
He succumbed to lobar pneumonia two months after admission. On postmortem ex- 
amination the apex was found to be thinned and there was considerable fibrous tissue 
replacing the myocardium. The entire lower half of the septal wall was replaced by 
fibrous tissue and in the central portion of the septum there was a circular defect 
measuring several centimeters in diameter. The right coronary arteries showed 
considerable. atherosclerosis with calcification. The anterior descending artery had 
two branches, both revealing marked atherosclerosis with calcification. The lumina 
were narrowed by large yellowish-gray plaques. The left circumflex artery was 
completely occluded by a firm thrombus about 1 cm. from its origin. 

Stern 11 attended a man of 59 who complained of dyspnea and substernal pain 
for three weeks. Three days prior to admission to the hospital he suffered sharp, 
cutting substernal pain, radiating to the epigastrium and associated with severe 
dyspnea. The heart was enlarged. The sounds were faint and there was a slight 
systolic murmur at the apex. The blood pressure was 120 mm. Hg systolic and 85 
mm. diastolic. An electrocardiogram showed right bundle branch block. Six days 
later his dyspnea increased, and his breathing became of the Cheyne-Stokes’ type. The 
heart sounds were irregular. A loud systolic murmur appeared at the apex. He died 
the same day. At necropsy the heart was greatly enlarged. There was an area of in- 
farction on the lateral and posterior surfaces, measuring 9 by 7 cm. There was a 
rent in the septum 5 cm. from the apex of the right ventricle perforating into the left 
ventricle, of a size which easily admitted the middle finger. The aortic cusps were 
thickened and calcified. The right coronary artery was normal except for calcification 
in the first inch. Its descending branch, about 3 cm. below the parent vessel, was 
occluded by a partially organized adherent clot. 

The case reported by Stanley 12 which was the third on record in which the 
correct diagnosis was made during life, was that of a woman, aged 61, who was 
awakened by upper epigastric pain radiating upward into both arms, which was 
followed by vomiting. The heart was not enlarged to percussion and no murmurs 
were heard. The blood pressure was 140 mm. Hg systolic and 86 mm. diastolic. She 
gradually improved but three days later, while on the bedpan, she was stricken with 
substernal pain and went into shock with sweating, cyanosis and dyspnea. At that 
time there was heard a loud harsh systolic murmur accompanied by a thrill in the 



PERFORATION OF INTERVENTRICULAR SEPTUM 


985 


fourth interspace to the left of the sternum. The blood pressure was 100 mm. Hg 
systolic and 60 mm. diastolic. On the basis of the clinical picture and electrocardio- 
gram a diagnosis of coronary thrombosis was made. The patient died eight months 
after the beginning of her illness in a state of increasing decompensation and with a 
right hemiplegia. The cardiac murmur persisted until death. At necropsy the find- 
ings of congestive failure were marked. The heart was slightly enlarged. The 
posterior wall of the left ventricle was thinned out to 3 or 4 mm. and bulged backward 
forming an aneurysm. The adjacent half of the septum was composed of firm- scar 
tissue and through its center were two oval holes 12 and 3 mm. in diameter com- 
municating between the two ventricular cavities. The lumen of the right coronary 
artery, about 2 cm. from the orifice, was almost completely obliterated by a calcified 
plaque. The remainder of the right coronary, as well as the left coronary arteries had 
a moderate number of hyaline and calcific plaques. 

Kogan 13 (Russia) attended two patients with rupture of the septum as 
the result of cardiac infarction within the short space of nine months. 


Case 1. A woman, aged 52, complained of attacks of oppression in the' region of 
the heart, pain in the right arm and scapula. She was dyspneic and cyanotic. The 
heart was enlarged to percussion. The sounds were faint. Blood pressure was 180 
mm. Hg systolic and 120 mm. diastolic. At times there was a systolic murmur at the 
apex. Eight days later she suffered an attack of severe thoracic pain. Her pulse rose 
to 130 and there appeared a loud systolic murmur, maximal over the lower sternum. 
The blood pressure dropped to 125 mm. Hg systolic and 95 mm. diastolic. There ap- 
peared evidence of right heart failure. An electrocardiogram revealed the pattern of 
infarction of the anterior aspect of the left ventricle. She died with symptoms of pro- 
gressive heart failure, and the systolic murmur remained loud to the very end. At 
autopsy the heart was found to be enlarged. The wall of the left ventricle near the 
apex was much thinned out and presented an aneurysmal bulge. The lower anterior 
portion of the septum contained an oblong slit connecting the ventricular cavities. 
The left coronary artery in its beginning contained many atherosclerotic plaques 
narrowing its lumen. The descending left coronary was completely occluded by 
thrombus. The right coronary artery was patent although it also contained small 
yellow plaques. 


Case 2. A man of 67 developed severe pain in the heart region radiating to the 
' r. * 7 ° u f ^ ays . J ater be complained of great weakness, frequent attacks of vomiting 
and abdominal distention. The heart was enlarged. The pulse was weak. The 
b ood pressure was 88 mm. Hg systolic and 70 mm. diastolic. Phenomena of right 
’ < : art . i ure were present. There was a loud harsh systolic murmur in the fourth and 
fi th intercostal spaces near the sternum to the left. An electrocardiogram showed 
posterior infarction. He died following progressive cardiac weakness. Postmortem 
examination revealed the heart to be enlarged. All cavities were dilated. The valves 
were normal. In the central portion of the septum there was a rent 2 cm in dia- 
meter connecting both ventricular cavities. The posterior walls of the ventricles were 
soft and tore easily. The aorta contained many plaques. The lumen of both cor- 
onary arteries was narrowed. The circumflex branch of the left coronary was 
great!}’’ narrowed by calcification. There were no thrombi present. 

In Ma "f 1939 Scott and Garvin « described a rupture of an infarcted septum in a 
6 year old man who was admitted to the psychopathic ward because of disorienta- 
tion, delusions and hallucinations which he developed following an episode of dizziness 
and unconsciousness. Except that there was evidence of marked arteriosclerosTs 
f. ene , r . al P hysical examination was essentially negative. The heart was normal and 
he blood pressure was 13! i mm. H g systolic and 90 rum. diastolic Hint s S Lls 
the patient developed a high temperature, dyspnea and evidence of broncho- 
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pneumonia. At that time over the entire precordium there was heard a loud systolic 
murmur which was transmitted to the base of the heart and to the left axilla and 
was accompanied by a sharp thrill. The blood pressure dropped to 98 mm. Hg sys- 
tolic and 60 mm. diastolic. He died 20 days after the onset of his acute illness. Post- 
mortem examination revealed a large heart weighing 550 gm. There was an ir- 
regular, funnel-shaped hole in the anterior portion of the interventricular septum 6 
cm. from the apex connecting the two cavities. The edges of the lesion consisted of 
necrotic muscle tissue. The coronary arteries all showed marked arteriosclerosis. 
The right posterior descending branch was occluded but no thrombus was present. 

Bayley and Fader 15 in February 1941 reported the case of a man of 47, who had 
experienced a sudden burning pain behind the upper part of the sternum, radiating 
to the left shoulder and down the left arm. The pain subsided within two hours. A 
few days later he was examined by a physician and was assured that his heart was all 
right. His blood pressure was 160 mm. Hg systolic and 120 mm. diastolic. A second 
attack occurred one week later with pain in the left hypochondriac and epigastric 
regions associated with nausea, vomiting, weakness and dyspnea. A "leak in the 
heart” was diagnosed by a consultant. When admitted to the hospital two weeks later 
the heart was enlarged. A loud, rough murmur which lasted throughout systole and 
a pronounced thrill were found to the left of the sternum in the fourth and fifth 
interspaces. The liver was enlarged and tender. Dense mottling through both bases 
and in the region of the hilus of the lungs was seen in the roentgenogram which was 
interpreted as evidence of pulmonary edema. An electrocardiogram was characteristic 
of a cardiac infarction. Gradually, the phenomena of right heart failure made their 
appearance and the patient died eight weeks after admission. The precordial thrill 
and murmur remained unchanged throughout the illness. Postmortem examination 
revealed a moderately enlarged heart and an aneurysmal dilatation of the apex of the 
left ventricle. The thickness of the left ventricle at the base was 14 mm., but the 
aneurysmal sac was thinned out to 2 mm. In the basal region of the interventricular 
septum there were three openings which connected the two ventricular chambers. 
There was marked narrowing of the first part of the right coronary artery and mod- 
erate narrowing of the left coronary artery. No area of total occlusion was found. 

Finally Moolten 16 in 1942 reported the case of a man, aged 57, who 
suffered an attack of severe precordial pain. Two weeks later he began to 
experience marked dyspnea. On physical examination, the heart was 
greatly enlarged, there was dependent edema, the liver was swollen, the 
cervical veins were engorged and there were signs of right-sided hydro- 
thorax. The venous pressure by the direct method was 23.5 cm. of water. 
The electrocardiogram was characteristic of an acute myocardial infarction. 

A loud systolic murmur and a palpable thrill were present at the apex. 

The patient lived 12 weeks. At necropsy, a double perforation of the 
central part of the interventricular septum was found. The descending 
branch of the left coronary artery was markedly narrowed by calcified 
atheroma. A small plaque of soft atheroma in the intima of the right cor- 
onary artery caused narrowing of the vessel. The perforation was not 
recognized antemortem. 

Comments and Conclusions 

Since the description by Rogers in 1879 of the clinical symptoms of per- 
foration of the interventricular septum, the congenital form has been amply 
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studied, but very little attention has been accorded to the acquired forms. 
The immediate causes of spontaneous rupture of the septum, aside from the 
type under consideration here, are either traumatic or ulcerative. To the 
latter belong the rare instances of septal perforation due to an ulcerative endo- 
carditis. The site of predilection of the perforation in the congenital form 
is in the upper membranous part of the septum where its thinness explains its 
particular vulnerability. The third variety of the acquired perforation, i.e., 
the one resulting from an ischemic massive necrosis following thrombosis or 
marked narrowing of one or more major branches of the coronary arteries, 
has its site of predilection in the lower muscular portion of the septum. This 
variety, which in the majority of cases has been discovered at necropsy, ap- 
pears to be exceedingly rare, as one would judge from the poverty of pub- 
lished reports, but in reality is probably more common, many cases having 
been overlooked at postmortem examination due to very small perforations. 
There is no doubt, however, that the incidence of perforation of an infarcted 
septum is much lower than that of rupture of the heart following infarction. 

Monckeberg 17 in a compilation of 39 cases of rupture of the heart by all 
causes found only three interventricular septum defects, a ratio of 1 to 13, 
and according to others, the ratio is even much lower. This fact is explained 
by the rich blood circulation with which the lower portion of the septum is 
endowed, since both major coronary arteries contribute to its supply, as 
demonstrated by Gross 18 by means of injection. 

The common denominators for the diagnosis of a septal rupture of this 
variety are two: (1) coronary thrombosis followed by (2) the sudden ap- 
pearance of a loud systolic murmur and palpable thrill. In all cases com- 
prising this review, including our own, with the exception of the first case of 
Bickel and Mozer (which the authors relegated to the ‘‘silent type”), there 
was a loud systolic murmur, most frequently heard best to the left of the 
sternum in the fourth and fifth interspaces. The absence of the murmur in 
Bickel s case may have been due to weakness of cardiac contractions. This 
location is in contrast to that of the murmur found in the congenital form, 
which is usually higher over the heart. It has been stated by Sager and 
others that the intensity of the murmur and thrill depends on the size of the 
aperture, the smaller the opening, the louder the murmur and the rougher the 
thrill. This review does not bear out such a conclusion. 

The electrocardiographic findings which accompany this complication, 
in the majoiity of instances, do not differ from those characteristic of 
other cases of cardiac infarction, and depend on whether the involvement is 
greater in the anterior or posterior portions of the heart — the QjT a or Q 3 T 3 
type. It has been particularly noted that auriculoventricular conduction 
defects are rare. In only one case did the patient develop a complete block 
The absence of conduction interference is accounted for by the fact that only 
a few twigs of conduction fibers are present in the apical portion of the 
septum , thus, its destruction has no influence on 
However, in the cases of Gross and Schwartz and of 


the electrocardiogram. 
Bayley, as well as in mv 
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own, as the illness progressed, there was a change in the axis from normal to 
deviation to the right. With the clinical evidence of increasing right heart 
failure, the change in the axis deviation indicates augmented strain on the 
right side of the heart, similar to cor pulmonale, a finding which may be of 
aid in arriving at a correct diagnosis. 

It appears from all reports that the addition of rupture of the septum to 
the presence of cardiac infarction makes the prognosis much more grave, 
although on theoretical considerations the cardiac dynamics should not be 
greatly affected. The intraventricular tension in the left ventricle being' 
considerably greater than that in the right, the flow of blood, in the presence, 
of an acquired interventricular aperture, is in the direction from left to right; 
thus, cyanosis is not an outstanding feature. What makes the outlook worse 
is the fact that the rupture of the septum is prima facie evidence of massive 
infarction of the myocardium. The duration of survival after the appear- 
ance of the murmur varies from a few days to several months. The patient 
of Gross and Schwartz lived five and one-half months after the murmur 
appeared, long enough to develop congestive failure. Stanley’s' patient died 
eight months after the beginning of her illness. 

The size of the perforation varies from a pinpoint to 6 cm. There is 
usually only one communication, but in a few cases there were two or more. 

In all the cases reviewed there was either complete occlusion of one or 
more of the major coronary arteries or marked narrowing of their lumina. 
In the majority of cases the left coronary artery was the one most severely 
affected, a fact which is consistent with the greater frequency of infarction 
of the anterior wall of the left ventricle.' Evidence of atherosclerosis of the 
right coronary artery was also present in most cases. • It is the opinion of 
most observers that although perforation of the septum usually follows 
thrombosis of the left coronary which supplies two-thirds of the septum, 
actual perforation does not take place unless the right coronary is also severely 
sclerosed and thus becomes incapable of supplementing, by way of ana- 
stomosis, the deficiency of the anterior coronary vessels. As was shown with 
special- clarity by Blumgart et al. 18 multiple occlusions and narrowings of 
both coronary arteries are usually found in cases of massive infarction. 

The diagnosis of this complication, as stated above, should not be difficult 
in most cases. A wider dissemination of the knowledge of the symptomatol- 
ogy which occurs when rupture of the septum follows coronary thrombosis 
should result in the more frequent recognition of this condition during life. 
One condition which may lead to difficulty in differential diagnosis is a sud- 
den tear of a papillary muscle in the left ventricle. In that case, however, 
the clinical condition would show a more spectacular change for the worse 
than in the case of septal rupture, as one would expect to find the cardiac 
dynamics affected to a greater degree. The heart would dilate more rapidly 
and the clinical and electrocardiographic aspects would point toward greater 
failure of the left heart than of the right heart. The presence of relative 
tricuspid insufficiency as the result of weakness of the right ventricle may 
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lead to confusion in explanation of the systolic murmur, but in that case the 
murmur would be loudest over the xiphoid region rather than to the left of 
the sternum, and usually no thrill would be present. The history, electro- 
cardiographic changes sufficient to make a diagnosis of cardiac infarction, 
and a suddenly appearing loud systolic murmur and thrill to the left of the 
sternum in the fourth and fifth interspaces make the diagnosis of ruptured 
septum most plausible. 


Summary 


1. An up-to-date review of the literature on perforated septum following 
cardiac infarction is presented and an additional case, diagnosed before death, 
is described. 

2. Comments on the clinicopathologic syndrome are made. 

' I wish to thank Dr. W. J. Kerr for his generous assistance in the preparation of the 
illustrations. 
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AMYLOIDOSIS COMPLICATING TUBERCULOSIS- 
DIAGNOSIS, PROGNOSIS AND TREATMENT * 

By Samuel Cohen, M.D., F.A.C.P., Rochester, Neiv York 

I. Introduction 

The substance, amyloid, is now considered to be a complex protein, the 
exact chemical composition of which has not yet been definitely determined. 
The disease, secondary amyloidosis, is looked upon by most contemporary 
observers as a disturbance of protein metabolism. 

More effective treatment of syphilis and a more prompt surgical attack 
on suppurative foci have undoubtedly reduced these two common conditions 
as potential sources of amyloidosis and have served to center attention on 
tuberculosis as the chief current cause of this complication. The lesson is 
obvious. Early and adequate control of precavitary tuberculosis will pre- 
vent amyloidosis. The earlier and effective use of collapse therapy measures 
in advanced cases will minimize the development of amyloidosis. When the 
complication appears the prognosis is affected adversely. The advanced case 
of amyloidosis is a well known clinical picture and of academic interest only. 

Table I 


Incidence as to Race, Sex and Age 



Race 

Sex 

Age at Death 


White 

Colored 

Male 

Female 

Youngest 

Oldest 

Number 

63 

16 

43 


36 

14 

67 

Per Cent 

80 

20 

54 


46 . 

66% of cases in age group 
between 20-39 yrs. 







The recognition of amyloidosis in its relatively early stage is of more im- 
portance and should stimulate reconsideration of methods for possible con- 
trol of the underlying tuberculous lesion. Finally, there is the problem of 
active therapy directed toward the amyloidosis itself. 

Material: This report briefly considers some features concerning the diag- 
nosis, prognosis and treatment of amyloidosis. The study is based on a re- 
view of 79 patients who died of tuberculosis complicated by amyloidosis. 
The series is composed of : (a) Fifty-three cases in which the diagnosis of 
amyloidosis was proved by necropsy examination during a six year period 
ending January 1942. A total of 143 autopsies was performed and the in- 
cidence of amyloidosis was 39 per cent. (&) Twenty-six patients who, 
during life, had clinical evidence of amyloidosis and 100 per cent absorption 

* Received for publication July 22, 1942. 

From the Hudson County Tuberculosis Hospital, Dr. B. S. Poliak, Medical Director. 
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of the congo red dye but in whom necropsies were not done. These patients 
were observed between January 1939 and January 1942. 


II. Diagnosis 

A. Clinical Features: 

1. The distribution of the cases as regards race, sex and age is presented 
in table 1. 

2. The type of the underlying lesion in these patients can be summarized 
briefly as follows: 

a. Pulmonary Tuberculosis: Seventy-seven or 97.4 per cent had progres- 

sive disease of varying degree with cavitation in one or both lungs. Many 
had also extrapulmonary involvement, particularly of the larynx and intes- 
tines. Only two patients, or 2.6 per cent, had arrested disease at the time 
of death. • 

b. Pleural Tuberculosis: Fifteen patients, or 19 per cent had an empyema 
(tuberculous or mixed) ; 13 were intrapleural and two extrapleural. By 
contrast, 8 of 88 autopsied non-a-myloid patients, or 9 per cent, had an em- 
pyema. Thus, twice as many patients with empyema developed amyloidosis. 

c. Major Surgical Operations: Six patients had thoracoplasty operations, 
three extrapleural pneumothoraces, and one patient both procedures. Two 
of the group were definitely known to have amyloidosis at the time of opera- 
tion. Both died shortly after thoracoplasty, one with uremia, the other with 
a nephrotic syndrome. 

d. Associated Non-Tuberculous Disease: One patient had a recurrent 
osteomyelitis of 16 years’ duration, and another carcinoma of the pharynx 
and tongue. These conditions may have contributed to the development of 
amyloidosis. 

3. Hypertension: Eight cases, or 10 per cent, of the group had hyper- 
tension. 

4. Hepatomegaly: The liver was enlarged on physical examination in 46 
cases, or 58 per cent; in the remainder, the liver was not felt on admission 
and no follow up notes were available. No instance of jaundice was seen. 

5. Splenomegaly: The spleen was definitely palpable in 18 cases, or 22 
per cent; no enlargement was found despite frequent examinations in 36, or 
45 per cent ; the spleen was not palpable on admission in the rest of the group 
and subsequent notations were not made. 

6. Clinical StaUis at Death: 


1. Causes not related to amyloidosis — intermittent 

complications such as profuse terminal hemopty- 
sis, meningitis, etc., which interrupted the evolu- 
tion of amyloidosis 

2. Progressive asthenia and no edema 

3. Slight to moderate edema 

4. Anasarca (including ascites) 

5. Uremia 


15 cases, or 19 per cent 

23 cases, or 29 per cent 
12 cases, or 15 per cent 

24 cases, or 30 per cent 
5 cases, or 6 per cent 
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Dependent edema of the extremities in some instances was recurrent and 
not persistent. Once ascites set in, however, it tended to be persistent and 
the prognosis became graver. A complicating terminal pneumococcic peri- 
tonitis, seen frequently in non-amyloid nephrosis, did not occur in our series. 

Amyloidosis is an insidious complication of tuberculosis. The com- 
monest clinical signs are hepatomegaly and edema. Congestive heart failure 
must be excluded. 

B. Laboratory Data: 

1. Blood: 

( a ) Anemia: Sixty-seven of the 79 cases, or 85 per cent, presented 
anemia of varying degree. 

( b ) Blood Chemistry: Repeated determinations were usually made at 
three to four month intervals and very rarely longer than six months. 

(a) Plasma protein determinations done in 49 cases showed decreased 
total protein and albumin in 53 per cent, hyperglobulinemia in 24 
per cent, and a decreased or inverted A-G ratio in 63 per cent. 

(b) In 10 out of 53 cases, or 19 per cent, the nitrogen values were above 
normal. 

(c) Fifty-two per cent of a group of 40 showed a hypercholesteremia. 

These figures represent the average pattern. Normal values may occur inter- 
mittently. The commonest laboratory findings in amyloidosis are decreased 
plasma proteins, A-G ratio, and elevated blood cholesterol. • 

2. Renal Function T ests and Urinary Findings: 

Two kidney function tests were repeated with other clinical and labora- 
tory studies. 

(a) The renal concentration test was done in 50 cases and poor con- 
centration was noted in 41, or 85 per cent. 

( b ) The phenolsulfonphthalein intravenous excretion test was performed 
in 38 cases and poor elimination of the dye was observed in 20, or . 
52 per cent. 

We found the concentration test a better index of renal function in our amy- 
loid cases. 

Routine Examination of the Urine: A review of the urine examinations 
in the 53 autopsied cases and in a control group of 88 autopsied tuberculous 
cases who did not have amyloidosis (five of the. latter had no urine examina- 
tions so that the estimate is based on 83 cases) was undertaken. The heat 
and acetic acid test was uniformly used to detect albuminuria by which we 
mean the presence of albumin of one plus or more in one or more specimens. 
By casts we mean the presence of hyaline or granular casts (many, few, 
occasional) in one or more samples of urine. In the vast majority of in- 
stances ,/fne casts were hyaline only. 
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The very significant fact gleaned from table 2 is that /4 per cent of all 
the tuberculous patients who had proteinuria with casts were in the amyloid 
category. A checkup of the anatomical distribution of amyloidosis in the 
53 cases revealed that 45, or 85 per cent, showed renal involvement. All of 
the 37 cases with albuminuria plus casts, or 82 per cent of the total affected 
kidneys, had amyloidosis. In four of the remaining eight cases minimal 
amyloid disease of the kidney was present ; in three of these the urine was 
normal, whereas the fourth had albuminuria alone. Four other patients had 
moderate to marked renal amyloidosis. One patient had albuminuria, 
whereas three had negative findings and the time intervals between the last 
urine examination and dates of death were five arid one-half months, five' 
months and six weeks. It is possible that in at least two of these patients, 
study of the urine closer to death might have revealed positive findings. 


Table II 

Urinary Abnormalities in Autopsied Cases 


Urinary Findings 

i 

Autopsied 
Amyloid Cases 

No. 

Autopsied 
Non-Amyioid Cases 

No. 

Total — 136 Cases 

No. 

% 

Albumin only 

5 

20 

25 

18.3 

Casts only 

0 

2 


1.4 

Albumin + Casts 

37 

13 

50 | 

36.7 

Negative Urine 

11 

48 

59 

43.3 . 


Note: In the clinically diagnosed (non-autopsied) group of 26 cases, 21, or 80.8 per cent, 
had albuminuria and casts and five, or 19.2 per cent, albuminuria alone. 


In the non-amyloid group, there were 35 patients with abnormal urinary 
findings and the most frequent specific renal disease among them was 
tuberculosis. 

The commonest urinary signs in amyloidosis are albumin and casts. 
Their presence, even in the absence of other confirmatory data, strongly 
indicates amyloidosis provided tuberculosis of the kidney is excluded. 

Congo Red Test: Bennhold (1923) 1 devised this test for the detection of 
amyloidosis. He believed that a positive test was one in which 60 per cent 
or more of the dye disappeared from the blood stream at the end of one 
hour. A negative test, he felt, does not rule out amyloidosis for small local- 
ized deposits especially in the kidneys alone may not be sufficient to give the 
typical result. 

There is unanimity of opinion that 100 per cent elimination, of the dye 
at the end of one hour is diagnostic of amyloidosis. However, this simply 
adds laboratory confirmation to what is already quite evident from a clinical 
standpoint in the majority of tuberculous cases, as indicating amyloidosis. 

The Congo red test would be of more value if it enabled one to detect 
early cases of amyloidosis. Can it do so? In an attempt to answer this, 
we sought to determine first the rate of elimination of the dye from the blood 
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stream in normal individuals. Tests were performed in 25 cases. Regard- 
less of body weight, each received 10 c.c. of a 1 per cent aqueous solution of 
congo red intravenously. Samples of blood were removed four minutes, one 
hour, two hours and four hours after injection. At the end of one hour, 
the minimum per cent of the dye removed frofn the blood was 14, the maxi- 
mum 53 and the average 29.5. At the end of two hours, the comparable 
figures respectively were 17, 57 and 44.5. All but a trace of the congo red 
was eliminated at the end of four hours in all of the cases. A curve of the 
rate of disappearance of the dye, representing average values, is shown in 
figure 1. Thus, the average excretion of the dye in normals at the end of 



Typical curve in amyloid cases. 

Fig. 2. Duration of illness from abnormal urinary findings to death. Group A— 
clinically diagnosed cases. Group B — autopsied cases. 

one hour is about one-third that of the definite case of amyloidosis. In fact, 
we have noted that some amyloid patients may absorb all of the dye in con- 
siderably less than one hour. We believe that 60 per cent removal from the 
blood is suggestive of amyloidosis but 100 per cent is diagnostic. We also 
believe that the test has definite limitations, because it is very difficult, ac- 
cording to our experience, to make accurate colorimetric observations in the 
intermediate zone between 60 per cent and 100 per cent. This impairs its 
usefulness for the diagnosis of early amyloidosis. 

Next, we wish to refer briefly to some technical aspects of the test. 

(1) How often can the test be repeated? 

In a group of. eight amyloid cases with 100 per cent dye retention, the 
congo red injection was repeated daily or every other day for several days 
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and in each case, 100 per cent absorption persisted. No toxic or cumulative 
effect was noted. We do not know what the saturation point is, if any, with 
congo red. 

(2) One of the most important sources of error is the presence of 
hemolysis. To avoid this, we have resorted to the following : 

(a) The use of an absolutely dry syringe and a large caliber needle. 

(/;) Heparin as the anticoagulant (Gerber and Fryczynski 2 ). 

(c) Prompt centrifugation of specimens. If, despite precautions, hemo- 
lysis occurs, the test is repeated in one or two days. 

(3) In many cases, simultaneous determinations with the Bennhold and 
acetone technic (Friedman and Auerbach 3 ) were made. The latter gave a 
consistently higher percentage of withdrawal of the dye from the blood; 
the acetone definitely “takes up” some of the dye. All but one of the congo 
red results mentioned in this paper were reported according to the Bennhold 
method. 

Sixty-two of the 79 patients had congo red tests performed at intervals. 
These patients can be divided into two groups : 

Group A: With 100 per cent retention of the dye in one hour — 37 cases or 
60 per cent. Thirty-two had albuminuria and casts, and in 12, or 35 per 
cent, these urinary findings antedated the first positive congo red test. This 
was so significant from the point of- view of early diagnosis that the same 
aspect was investigated in a group of 22 living amyloid cases. Proteinuria 
and casts preceded the first positive dye test in seven cases, or 31 per cent, and 
corroborated closely the above mentioned percentage. 

Group B: Less than 100 per cent retention — 25 cases (autopsied) or 40 
per cent. Eighteen patients had albuminuria and casts. Thus it is seen 
that the examination of the urine could have furnished a better clue for 
the diagnosis of amyloidosis than the congo red test. Why did the test fail- 
in this group ? In 10 instances, it was done three months or more before 
death so that failure may have been due in part at least to the prolonged in- 
terval that elapsed. In 15 cases, the test was performed within a three 
month interval preceding death ; three of these showed only minimal hepatic 
involvement and the remaining 12 cases had moderate to marked hepatic and 
multiple organ amyloidosis. The possibility of faulty technic in the per- 
formance of the test in this group should be considered. 


III. Prognosis 

. We believe that one of the best single objective findings in the early 
diagnosis of amyloidosis in a tuberculous subject is the presence, at first inter- 
mittently and later more persistently, of albumin and casts. Examination 
ot the urine is a simple and universally used test, and although the above 
criteria are not a perfect guide, they are probably the least imperfect except 
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for 100 per cent congo red retention. However, the value of the latter is 
somewhat dissipated not only by the fact that it is a special test requiring 
careful technic but also because, from our material, albuminuria and casts 
antedated 100 per cent dye absorption in about one-third of the cases. 

We, therefore, suggest that the onset of the abnormal urinary signs men- 
tioned above may be used with a reasonable degree of assurance to indicate 
the approximate detectable onset of amyloidosis. With this yardstick, one 



Fig. 3. Duration of illness from clinical onset of tuberculosis to abnormal urinary 
findings. Group A — clinically diagnosed cases. Group B — autopsied cases. 

may then attempt to reconstruct the life cycle of these patients by dividing 
the duration of illness into two phases : 

(1) from the clinical onset of tuberculosis to the onset of albuminuria 
and casts, and 

(2) from the onset of these abnormal urinary findings (or amyloidosis) 
to death. The data in figures 2 and 3 are based on 58 cases of the entire 
group who had proteinuria and casts. The average total duration was 64.2 
months. In the first period of illness, the average duration was 51.8 months, 
the minimum six months and the maximum 17 years. In the second phase, 
the average length of life was 12.4 months; 50 per cent of the patients died 
within the first six months, another 23 per cent in the next six months and an. 
additional 1 5 per cent between the first and second years. In other words, 5 1 
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cases, or 88 per cent, were dead within two years after the development of 
amyloidosis. (This compares very closely with the 92 per cent mortality at 
the end of the same time interval reported by Pearlman. 4 ) The estimated 
duration of amyloidosis in one of the remaining seven cases was as long 
as 10 years. This patient had arrested tuberculosis and died from uremia. 
It should be emphasized again that this recapitulation is only an approximate 
time table but nevertheless an enlightening one from a prognostic viewpoint. 
The prognosis in amyloidosis is greatly affected by the character and extent 
of the underlying tuberculous lesion. 

IV. Treatment 

Secondary amyloidosis has continued to be mainly a disease of diagnostic 
interest. Relatively little has been written about its treatment. As men- 
tioned at the outset, the most important factor in the treatment is prevention. 
However, once amyloidosis develops, what therapy, if any, can be employed? 

Before presenting our personal experiences, brief reference to some of 
the experimental and clinical reports pertaining to the treatment and rever- 
sibility of amyloidosis is warranted. Kuczynski 5 and later Morgenstern, 6 
among others, noted resorption of amyloid in mice after injections of sodium 
caseinate were stopped, provided the lesion was not too far advanced. The 
latter author found some connective tissue replacement in the liver. Grayzel 
et al. 7 showed that a proper diet with an abundance of vitamins A and B 
would retard the production of amyloidosis in mice. Furthermore, the oral 
use of powdered whole liver produced resorption of moderate deposits of 
amyloid. Jaffe 8 noted that amyloidosis was prevented when cholesterol sup- 
plemented the stock diet. Letterer 9 found that amyloidosis developed more 
rapidly in animals whose water intake was restricted. 

Gairdner 10 and Walker 11 each reported a case of regression of the clinical 
signs of amyloidosis. One followed amputation of a leg as the result of 
osteomyelitis, the other after obliteration of a chronic empyema by thoraco- 
plasty. Reimann 12 reported the status of a patient with a controlled tubercu- 
lous lesion three years after thoracoplasty in whom clinical recovery was 
noted. Metraux 13 mentioned an interesting case of clinical recession which 
revealed slight anatomical healing in the liver only on autopsy examination. 
Habein 14 and Rosenblatt 15 also reported single cases of amyloid regression.- 
Pearlman 16 similarly described four cases from a clinical point of view. 
Waldenstrom 17 reported punch biopsy studies of the amyloid liver with re- 
versal in thi ee cases after the healing of bone tuberculosis. Snapper and 
Ch’in 18 speculate on the influence of diet in amyloidosis. They mention its 
very low autopsy incidence (1.3 per cent) at the Peiping Union Medical Col- 
lege. The complete absence of dairy products and foods with high casein 
content from the diets of the population in Northern China may be an im- 
portant factor in the infrequency of amyloidosis. Whitbeck 10 gave powd- 
ered whole liver (12 grams daily) over a period of two years to seven chil- 
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dren who were treated for bone and joint tuberculosis. After 18 months it 
was noted in five cases that the spleen and liver receded, albuminuria and 
edema disappeared, although the Congo red test was still positive. This 
short review of the literature indicates : 

(a) that experimentally induced amyloidosis of moderate degree may 
recede spontaneously after the causative irritant is removed; 

( b ) that there is clinical evidence in man of amyloid regression after 
control of the basic pathological condition is accomplished. Definite ana- 
tomical proof of regression is not yet convincing; 

(c) that proper diet supplemented by a liberal intake of vitamins and liver 

may perhaps be of some value in the treatment of amyloidosis. This as- 
sumption stimulated the therapy phase of our study. . 

A. Material: The following report is concerned with 30 cases which had 
at least six months of treatment up to January 1942. Necessary treatment 
for tuberculosis was carried on pari passu. The group of 30 comprises 13 
patients who are dead and included in the original series of 79 and in addi- 
tion 17 living amyloid patients, eight of whom were still in the hospital and 
nine of whom were attending the out patient clinic." 

B. Duration of Amyloidosis : The average span of life during the amy- 
loid phase (computed to date of death, in living patients to January 1942) 
(table 3) was greater than the average duration noted in figure 2, but we 


Table III 

Duration of Amyloidosis 


Treated Cases 

Average 

Minimum 

Maximum 


20.2 mos. 

6 mos. 

6 yrs. 


20.1 mos. 

7 mos. 

3 yrs. 


28.2 mos. 

15 mos. 

3 yrs. 




cannot honestly state at this time that this increase was due to the therapy 
for amyloidosis alone. 

C. Type of Underlying Tuberculosis: This must be considered in evaluat- 
ing the results of treatment. The lesions have been classified as noted in 
table 4. 


Table IV 

Type of Pulmonary Lesion 


Treated Cases 

Slowly Progressive 

Quiescent 

Arrested 

Empy- 

ema 

Major Surgery 

Mainly 

Unilateral 

Mainly 

Bilateral 

Thoracopl. 

Extrapl. 

Pnx. 

Dead (13) 

2 

11 

0 

0 


3 

1 

Living (Hosp.) (8) . . . 

3 

3 

3 

0 


1 

0 

Living (O.P.D.) (9) . . 

1 

0 

3 

5 

i 

2 

1 
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D. Treatment: 1. Duration: The period of treatment ranged from six to 
36 months (table 5). 2. Type: Twenty-three patients received a combination 

of oral and parenteral therapy, whereas seven had medication by the former 
route alone (table 5). The basic oral therapy was as follows: 

(a) high protein diet which is very important because of albuminuria ; 

(&) iron in the form of feosol, 9 to 12 grains daily for secondary 
anemia ; 

( c ) dilute hydrochloric acid (90 minims daily). Gastric analyses were 
done in 28 patients of whom all but one showed either an achlorhydria or 
hypochlorhydria. No reappearance of free acid was noted in the former 


Table V 
Treatment 



Duration 

Type 


Results 


1 

Average 

Mini- 

mum 

Maximum 

1 

Paren- 

teral 

Oral 

Alone 

Decreased 

Liver 

Normal 

Urine 

Normal 
Congo Test 

Dead (13) 

11.7 mos. 

6 mos. 

3 yrs. 

11 

2 

0 

0 

0 

Living (Hosp.) (8) . . . 

16.7 mos. 

6 mos. 

32 mos. 

4 

4 

0 

0 

0 

Living (O.P.D.) (9) . . 

22 mos. 

12 mos. 

33 mos. 

8 

1 

3 

1 

1 


group. All had smooth tongues with varying degrees of papillary atrophy 
and three had associated glossitis. It has been shown that the gastric juice 
is normally an important element in the extraction of iron and vitamins from 
their natural food products (Sydenstricker 20 ) Achlorhydria is common in 
all deficiency diseases and is believed to be a specific effect of nicotinic acid 
deficiency. In the three patients with glossitis, two received nicotinic acid 
(15 to 20 mg. daily for several days) and the third, amino acids intra- 
venously which contain liberal amounts of nicotinic acid. All showed prac- 
tically complete disappearance of the glossitis with marked improvement in 
the gross appearance of the tongue. These patients may have been suffering 
from a chronic deficiency (partial or complete) of the B vitamins which may 
be due not necessarily to an inadequate intake but rather to poor absorption 
and utilization of vitamins. The triad of anemia, lingual changes and de- 
pressed function of the gastric mucosa is commonly seen, of course, in non- 
amyloid tuberculous patients; but attempts at its correction were made on the 
assumption that amyloidosis which in itself is presumed to result from dis- 
ordered metabolism might be benefited indirectly. 

Supplemental parenteral therapy was given to 23 patients, 21 receiving 
liver extract, and two thiamin chloride. The former was used em- 
pirically, largely on the basis of the reports described above. The Lilly 
product was employed, each cubic centimeter containing 2 U.S.P. units which 
is equivalent to 25.5 grams of fresh powdered liver. The average dose was 
two cubic centimeters twice weekly (intramuscularly) during the hospital 
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stay and once weekly to out patient cases. It was difficult: to determine a 
definite maintenance dose. Since one may justifiably suspect impaired ab- 
sorptive capacity of some of the nutritional requirements in these patients, 
especially in the presence of intestinal tuberculosis, it was felt that parenteral 
liver therapy might be expected to yield better results (if any at all were to 
be obtained) than its oral administration. In five' cases, thiamin chloride 
(2 c.c.) was added to each dose of liver extract. Seven patients who refused 
the injection therapy received vitamins and betaxin by mouth. 

With the appearance of edema in 14 patients, treatment was augmented 
by the restriction of fluid intake, salt poor diet and diuretics when necessary. 
Considerable but usually temporary diuresis was obtained with ammonium 
chloride and salyrgan or mercupurin. In a patient, however, with kidneys 
damaged by amyloid, the repeated use of a mercurial compound would seem 
like adding insult to injury. One patient with intestinal ulceration had a 
bloody stool on three occasions after several courses of mercury. 

3. Results: The following were the chief criteria employed in evaluating 
the effects of therapy (table 5) : 

(a) significant reduction in size of liver or spleen ; 

(&) disappearance of albumin and casts; 

(c) conversion from a positive to a negative congo red test confirmed 
by repeated injections. 

In the dead and living hospitalized' cases, there appeared to have been no 
dramatic or essentially basic improvement in the amyloid status. Reduction 
in edema, increased hemoglobin, elevated plasma protein level and better 
appetite were beneficial signs temporarily noticed in some. Whether the 
therapy may have tended to retard progression of the amyloidosis, we cannot- 
say. Four of the living out-patient cases, however, showed definite objective 
improvement. Conversion to a normal congo red test was noted in one, 
reduction in the size of the liver in three with disappearance of proteinuria 
and casts in one of these. Moderate edema was present in one.case for many 
weeks but has not recurred in more than two years. Plasma protein and 
cholesterol were maintained within normal limits. Liver extract was used in 
two cases and thiamin chloride alone in the remaining two. The duration 
of treatment in these cases ranged between 24 and 28 months. 

How great a role the treatment actually played in producing these changes 
is difficult to state. The dominant element may well have been the fact that 
the underlying tuberculosis was in the process of being controlled when 
therapy was started and later became arrested. It is possible that these 
cases may have shown signs of clinical regression without any treatment 
whatsoever. 

Postmortem examination in five of the 13 patients who died showed no 
definite evidence of anatomical regression of amyloidosis, including one 
patient who received liver extract (6 c.c. weekly) for a period of three years. 
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Treatment of amyloidosis, as outlined above, in the presence of uncon- 
trolled tuberculosis is uniformly disappointing. Adequate control of tu- 
berculosis is a necessary prerequisite for better results. Treatment with 
proper diet, vitamins and liver extract may perhaps be of some value in com- 
bating amyloidosis in a select group of tuberculous patients in whom the 
basic disease is inactive or in whom there is at least a reasonable chance that 
it will become so in a relatively short time. 


V. Summary 


A. Amyloidosis is a common complication of tuberculosis. The inci- 
dence in a group of 143 autopsied patients was 39 per cent. 

B. A series of 79 cases of amyloidosis, which comprised 53 autopsied 
patients and 26 clinically diagnosed patients (nonautopsied) with 100 per cent 
congo red retention, is reviewed. Interesting clinical features are briefly 
presented. Significant laboratory findings and correlative studies are men- 
tioned. A checkup of the urine examinations in 143 autopsied tuberculous 
cases was made; about 75 per cent of those who spilled albumin plus casts 
had amyloidosis. This is emphasized as a diagnostic criterion. Several 
aspects of the interpretation and technic of the congo red test are discussed. 
One hundred per cent absorption of the dye by the tissues, within one hour, is 
indicative of amyloidosis. A negative congo red test, however, does not 
exclude amyloid disease. Albuminuria and casts antedated 100 per cent 
congo red retention in about one-third of a group of 37 cases. 

C. Charts are presented in an attempt to visualize the prognosis of 58 
tuberculous patients, with amyloidosis, using the above urinary findings as 
connoting the probable “onset” of amyloidosis. According to this com- 
pilation, almost 90 per cent were dead within two years after the develop- 
ment of amyloidosis. The nature of the underlying tuberculous lesion 
greatly influences the span of life in the amyloid phase. 

D • The status of 30 patients who received treatment for six months to 
three years for amyloidosis is reviewed. The basic oral therapy was a high 
protein diet, iron and dilute hydrochloric acid. Twenty-three also received 
parenteral therapy which was chiefly liver extract. Definite objective im- 
provement in the amyloid status was found in four patients who had ar- 
rested tuberculous disease. Adequate control of tuberculosis was probably 
the chief factor in the improvement noted. There was no evidence of 
anatomical regression of amyloidosis in five autopsied cases. 


I wish to express my appreciation to Dr. I. E. Gerber, Pathologist and Director of 

Laboratory, Hudson County Tuberculosis Hospital, for his helpful fuggestions. 
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CASE REPORTS 


LIGATION OF A PATENT DUCTUS ARTERIOSUS WITH 
PROBABLE ENDARTERITIS ; APPARENT CURE * 

By J. W. Nixon, M.D., F.A.C.S., W. W. Bondurant, Jr., M.D., F.A.C.P., 
and Omer Roan, M.D., F.A.C.S., San Antonio, Texas 

Unusual consideration is now being given in America to the surgical treat- 
ment of patent ductus arteriosus. One of us (Nixon) has recently reviewed 
the surgical aspects of the disease. Since the report of Touroff et al. of the 
cure of three cases of subacute Streptococcus viridans endarteritis following the 
successful surgical ligation of a patent ductus arteriosus, renewed interest has 
been shown in subacute endarteritis of this type. Their work definitely extends 
the benefit of surgical ligation of patent ductus arteriosus by offering a possible 
cure of this very serious complication. The report of an additional case suc- 
cessfully treated by operative means in which a sterile blood culture was obtained 
within a few minutes after the duct was ligated, therefore, seems warranted. 

Case Report 

L. B., a white girl, aged nine, weight 56 pounds, was a full term child. Delivery 
was normal. There was no evidence of heart disease at birth. She had whooping 
cough at the age of three, but no other childhood diseases. At the age of six, upon 
entering school, a heart murmur was found by the school physician. Her tonsils were 
removed at that time. Her activity was not limited and her course in school was 
uneventful until December 1941, at which time she developed mumps. She returned 
to school after this attack and was in good health until January 16, 1942. At this 
time she developed a febrile illness with upper respiratory symptoms, thought to be 
influenza. Her temperature the first two days ranged as high as 104° F., and fol- 
lowing this moderately severe infection she continued to have fever daily, the peaks 
ranging between 99° F. and 102° F. The same heart murmur which had been noted 
three years previously was still present. Until February 14, 1942, she was treated 
with various sulfonamide drugs without any evidence of improvement. On this date 
a roentgenogram was made which showed very slight prominence of the pul- 
monary conus (figure 1). A blood culture showed the presence of numerous colonies 
of Streptococcus viridans. On February 18, 1942, she was admitted to the Nix Hos- 
pital. When examined on this date the child showed considerable pallor. Blood 
pressure was 122 mm. Hg systolic and 72 mm. diastolic, pulse 116, temperature 100.2° 
F. Her heart was not enlarged. There was a loud continuous murmur heard best 
in the second left interspace about 6 cm. to the left of the midsternal line. The mur- 
mur waxed in intensity during systole and waned during diastole. It was typically 
machinery-like. The systolic component of this murmur was heard over the entire 
precordium, but was much softer. No thrill could be felt. The chest was clear. 
The spleen was definitely palpable, extending with deep inspiration two fingers’ 
breadth below the left costal margin. There were three small areas on the hands and 

* Received for publication August 11, 1942. 
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fingers about 2 mm. in diameter which were bluish-red in color and apparently were 
the result of tiny emboli. 

The urine varied in specific gravity from 1.009 to 1.022 and contained a trace of 
albumin, a few pus cells, an occasional hyaline and granular cast, and no red blood 
cells. The blood counts were as follows: February 18, 1942 — Hemoglobin 72 per 
cent, red blood cells 4.56, white blood cells 6,980 ; differential : nonsegmented neu- 
trophiles 6, segmented 61, lymphocytes 22, eosinophiles 6, monocytes 5. After 
several transfusions, on February 21, 1942 the blood count was as follows: Hemo- 



Fig. 1. Roentgenogram of heart before operation. 


globin 79 per cent, red blood cells 4.48, white blood cells 9,000; differential, non- 
segmented neutrophiles 20, segmented 61, lymphocytes 13, monocytes 6. Bloo 
cultures on February 18, 1942 and February 24, 1942 showed Streptococcus vindans 
in large numbers occurring in pairs and short chains. Her temperature showed an 
evening rise to 102° F., and in the morning varied between 99° and 99. 8° F. Her 
pulse ranged between 110 and 140, respirations between 22 and 24.. The diagnosis 
at this time was patent ductus arteriosus, Streptococcus vindans septicemia, Strepto- 
■ coccus viridans endarteritis. Sulfapyridine was administered in adequate doses for 
about 10 days with no effect on the temperature or pulse, then sulfadiazine was sub- 
stituted. On March 17, 1942 the blood sulfadiazine concentration was 7.3 mg. per 
cent, the C0 2 combining power 49.3 volumes per cent. A blood culture at the same 
time showed a heavy growth of non-hemolytic streptococci and occasional colonies 
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of staphylococci. These latter were considered by the laboratory to be possibly a 
contaminant. 

On March 24, 1942 an electrocardiogram was made (figure 2). The rate was 
107, sinus rhythm, P-R 0'.16, QRS 0.05. The electrical axis was plus 90. 

Ligation of the patent ductus arteriosus had been urged since the. middle of 
February. Inasmuch as she had shown no improvement, operation was finally agreed 
to and on April 13, 1942 she was admitted to the Santa Rosa Hospital. Her tem- 
perature was 100° F., pulse 140, respirations 26, and blood pressure 110 mm. Hg 
systolic and 70 mm. diastolic. The physical findings were- the same as before. A 
blood culture on that day was positive for Streptococcus viridans. 



Fig. 2. Electrocardiogram before operation. 


Operation: The patient was operated on April 14, 1942. She was placed on her 
back with a small pillow under the left shoulder, and with the left arm placed above 
her head. Cyclopropane anesthesia was administered by the intratracheal method. 
An incision was made on the left side of the chest, beginning at the lateral border 
of the sternum and extending laterally to the anterior axillary line over the right 
second costal interspace. The skin was incised, and the pectoralis muscles were cut 
in the line of the skin incision. The cartilages of the second and third ribs were cut 
just medial to the costo-cartilage junction. The pleural cavity was opened through 
the second interspace. The lung was collapsed and retracted posteriorly and down- 
ward, exposing the pericardium and mediastinum, along which could be seen coursing 
the phrenic nerve. The mediastinal pleura was picked up gently with fine forceps 
and was opened through an incision about two inches in length, beginning at the base 
of the lung and extending upward toward the neck. The fatty areolar tissue was 
carefully dissected away, exposing the pulmonary artery and the aortic arch. The 
thrill at its maximum was found to be over a vessel which extended from the pul- 
monary artery to the aortic arch, entering the aorta just opposite the left subclavian 
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artery. This structure was one and one-half centimeters in diameter and about two 
and one-half centimeters in length. It was carefully freed from the surrounding 
tissues by blunt dissection until the anterior, medial and lateral surfaces were freed 
and thoroughly exposed. A large aneurysm needle was carefully passed under this 
structure, separating it from the right bronchus. The lumen of this vessel was 
closed by traction on the silk which had been placed around it, and the condition of 
the patient was observed for a period of four or five minutes. 

During the time that the vessel was held closed, the patient exhibited no un- 
toward symptoms but the thrill disappeared as well as the murmur to which one of us 
(Bondurant) was listening through a sterile stethoscope. The diastolic blood pres- 



Fig. 3, Roentgenogram of chest after operation. 


sure, which had been 60 to 70 mm. Hg, rose to 90 mm. The pulse slowed somewhat. 
It was felt this was sufficient evidence to prove that the structure with which we 
were dealing was the ductus arteriosus, and it was accordingly doubly ligated with 
number eight braided silk. A small amount of oozing was encountered in the region 
of the recurrent laryngeal nerve, but this was controlled by pressure with moist 
gauze. No effort was made to close the mediastinal pleura because it was felt that 
if any oozing should occur it would be better to have it enter the thorax rather than 
to be held in the mediastinum. The lung was then inflated by positive pressure. The 
cartilage was sutured with No. 32 annealed wire. Two lengths of size No.' 30 wire 
were passed around the second and third ribs, pulling them into apposition with each 
other. With continuous No. 1 chromic catgut locked sutures, the soft tissues were 
closed. The skin was closed with a continuous lock silk suture. 
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Postoperative Course: The patient was not shocked following- the operation. She 
was placed in an oxygen tent only as a routine procedure in operations on chest cases. 
On the second postoperative day, 350 c.c. of blood-tinged fluid were removed from the 
left side of the chest. She was discharged from the hospital on the seventh post- 
operative day. 

The patient was examined soon after the operation. There were no murmurs 
heard over the precordium nor over the pulmonary conus. On the second postopera- 
tive day the pulse was 120 and blood pressure 120 mm. Hg systolic and 102 mm. 
diastolic. 

Four blood cultures were taken postoperatively and all were sterile. The first 
of these sterile cultures was taken 22 minutes after the duct was ligated. The second 
was taken three hours later, the third on the second postoperative day, and the last one 
on the day of her discharge from the hospital, April 20, 1942. 

Temperature in the hospital ranged from 99.6° to 102.6° F. It was below 100° 
the last two days of her hospital stay, reached 100° her first day at home, and follow- 
ing that was continuously no more than 99°. Practically every afternoon and evening 
her temperature was 99°. Her pulse in the last few weeks was between 86 and 92. 
She has received none of the sulfonamides since the operation. 

On May 20, 1942 the patient was again examined. Her blood pressure was 114 
mm. Hg systolic and 80 mm. diastolic. Her appetite was good and she had gained 
some weight. She felt quite well. The heart was normal. The spleen could not 
be felt. A blood culture was attempted but because of previous punctures and venous 
thromboses the veins could not be entered. A roentgenogram of the chest (figure 3) 
showed an elevation of the left side of the diaphragm, probably from injury to the 
phrenic nerve by retraction. In the area of the pulmonary conus there was a con- 
cavity to the left. An electrocardiogram (figure 2) on this date showed an inversion 
of the T-wave in Lead III, and a Q-wave in Lead III. Some of the changes, both 
in the electrocardiogram and in the cardiac silhouette, were thought to be due to the 
considerable elevation of the left side of the diaphragm and consequent displacement 
of the heart. 


Summary 

1. A case of patent ductus arteriosus with repeatedly positive blood cultures 
showing Streptococcus viridans is reported in some detail. 

2. Sulfonamide therapy had no effect on. the blood stream infection. 

3. Ligation of the ductus arteriosus resulted in an almost immediate disap- 
pearance of the streptococci from the blood stream. 

4. Although only five weeks had elapsed since the operation, and it was too 
early to make a definite statement, a cure seems to have been effected. 

Addendum (November 12, 1943). Twenty months after the operation the patient has 
entirely recovered. She has had no elevation in her temperature above normal. No heart 
murmur is present, and she has gained twenty-eight pounds. She attends school where she 
takes part in light athletic games. One of us (Roan) removed a gangrenous appendix for 
her one year ago. Her recovery from that operation was uneventful. 
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MONOCYTIC LEUKEMIA ASSOCIATED WITH BONE CHANGES * 

By Robert J. Kositchek, M.D., Los Angeles, California 

The purpose of this paper is to present a case of monocytic leukemia which 
demonstrates the bone involvement previously observed in the lymphocytic and 
myelogenous types of leukemia. A review of the literature has failed to reveal 
similar bone involvement in leukemias in which the dominant cell is. a mono- 
cyte or one of its immature forms. 

Numerous accounts of bone changes in leukemia have appeared in the litera- 
ture. In 1878, Newman and Eisenlohr 5 described pathological changes in the 
bones in leukemia. Subsequent reports of bone changes in myelogenous and 
lymphatic leukemia were made by Osier, 19 Snelling and Brown, 23 Doub and 
Hartman, 8 Poynton and Lightwood, 20 ICarelitz, 14 Ewing, 12 Karshur, 15 Smith, 22 
Ehrlich and Fover, 10 Baty and Vogt, 1 Clark, 2 Conybeare, 5 Connor, 1 and Craver 
and Copeland. 0 

In the case reports of monocytic leukemia by Reschad and Schilling-Torgau, 21 
Dameshek, 7 Osgood, 18 Evensen and Schartum-Hansen, 11 IClumpp and Evans, 10 
Jetter, ls and in the reviews by Clough 3 and Osgood, 17 ’ 18 no mention is made of 
bone changes. 

Case Report 

R. P., male, aged 19, entered the Simpson Memorial Institute on September 28, . 
1938. The predominating symptoms were pain and limitation of motion in the right 
arm and shoulder, pain and weakness in both hips and thighs. The onset of the . 
present illness was in May 1937, at which time the patient suffered from an upper 
respiratory infection. Physical examination at this time revealed a swelling in the 
upper left quadrant due to a very much enlarged spleen which practically filled the 
entire abdominal cavity. The white blood cell count was 307,200 per cubic millimeter. 

The patient had one severe attack of epistaxis in May 1938. In September 1938, 
pain, dull aching and throbbing in type, appeared in both. thighs and radiated anteriorly 
and posteriorly down to the knee. The patient experienced difficulty in walking, and 
was obliged to stiffen his knees when attempting to walk in a straight line. The pain 
became so severe that sleep was impossible without sedation. 

The pain in the thighs was present on the day of admission, and the same type 
of pain was also present in the right shoulder with a resultant discomfort and limita- 
tion of motion. There had been a 10 pound weight loss in the previous three months. 

During the 16 months that the patient was under observation before admission, 
his treatment consisted of ferric ammonium citrate, Fowler’s solution, wheat germ 
oil, prontylin, Kinney’s yeast extract, betalin, and Lilly’s liver extract, and roent- 
gen-ray therapy. 

The patient had several courses of roentgen-ray. therapy over the anterior, lateral, 
and posterior splenic ports, over the right and left axilla, right and left inguinal 
regions, and over both legs posteriorly. The dosage varied between 72 and 125 
roentgen units and the time interval depended upon the patient’s blood count and 
skin condition. 

Physical examination revealed an emaciated, well developed adolescent male, 
subacutely ill, who appeared to be favoring a painful right shoulder. The patient 
walked with a shuffling, spastic gait, and the right shoulder was held in an “atten- 
tion” attitude. The abdomen revealed an asymmetry with splenic and liver enlarge- 

* Received for publication February 14 , 1942 . 
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ment. The spleen measured 21 cm. in the anterior axillary line, extending below 
the umbilicus on the left and 7.5 cm. to the right. The liver extended 6 cm. below 
the right costal margin. The liver and spleen were firm, smooth, non-tender, and 
freely movable. The upper extremities revealed limitation of motion of the right 
arm, but complete range of motion with passive exercise. Pressure over the right 
clavicle and shoulder elicited pain. The left arm was not abnormal. The lower ex- 
tremities revealed pain and discomfort in the hips and thighs with movement. In 
order to bend the knees the patient first extended his legs and then pushed with his 
feet until proper leverage could be obtained. The patient was unable to move his 
legs rapidly or coordinate the movements. The reflexes were physiologic in the 
upper extremities ; there was a loss of knee reflexes with normal plantar and Achilles 



Fl p' }\ . Lesions present in the region of the surgical neck of the humerus. The lesions 
are osteolytic in character and involve the medullary portion of the bone. Calcium with- 
drawal from right clavicle with cystic formation. 


reflexes in the lower extremities. A complete neurological examination of the upper 
and lower extremities revealed no definite evidence of nervous system disease and no 
evidence of peripheral neuritis. 

Laboratory examination reports were as follows: The hemoglobin was 61 per cent 
(9.5 grams Sahli). The red blood cell count was 3,250,000 per cubic millimeter: 
white blood cell count was 17,900 per cubic millimeter.. The hematocrit was 28 per 
cent. Examination of a film stained with brilliant cresyl blue and Wright’s stain 
revealed polymorphonuclear neutrophiles, adult, 33 per cent, young 16 per cent: meta- 
myelocytes, 11 per cent; lymphocytes, 3 per cent; monocytes, adult, 3 per cent young 
2 per cent; metamonoblasts 21 per cent; non-classified blasts, 4 per cent; monocyto- 
asts, 2 per cent; eosmophiles, 3 per cent. The red blood cells appeared small. The 
platelets were increased in number. There was a mild basophilia of the neutrophiles* 

* Blood findings were substantiated by Drs. Raphael Isaacs and S Mm™ r mu , 
the Simpson Memorial Institute, Ann Arbor, Michigan. M t0n Goldha mer of 
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Urine examination revealed no abnormalities. Bence-Jones protein was absent. The 
Kahn test for syphilis was negative. The stool examinations were negative for occult 
blood, ova, and parasites. 

The roentgenographic report was as follows : Definite lesions were present in the 
region of the surgical neck of the humerus. These lesions were interpreted as osteo- 
lytic in character and involved the medullary portion of the bone. Less extensive 
changes were noted in the upper third of the femur proper— these changes might he 
due to osteoporosis. Osteoclastic changes were also noted in the right clavicle. In 
addition, it was noted that there was withdrawal of calcium in the medial portion of 



Fig. 2. Circular areas of bone destruction in each ischium and about the right ace- 
tabulum. Suggestive changes in the iliac portion of the left acetabulum. A destructive 
process on the lateral margin of the lower right sacral segments. Similar changes in the 
head, neck, and inter-trochanteric region of each femur. 

the right clavicle with some cyst-like formation which might well represent metastatic 
neoplasm in bone. Similar but less extensive osteoclastic lesions were seen in the 
surgical neck and head of the left humerus. 

Stereoscopic studies of the pelvis showed circular areas of bone destruction in 
each ischium and about the right acetabulum. There were suggestive changes in the 
iliac portion of the left acetabulum. The sacrum was not well visualized because 
of overlying gas shadows; however, there was a destructive process on the lateral 
margin of the lower sacral segments to the right. Similar changes were seen in the 
head, neck, and inter-trochanteric region of each femur. 

Routine examination of the skull showed several rounded areas of translucency 
representing bone destruction in the parietal region bilaterally. A similar area was 
seen in the inferior portion of the parietal bone anteriorly just above the squamous 
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portion of the temporal bone. Another area was seen just anterior to the fronto- 
parietal suture in its midportion on the right, and still another area was seen in the 
occiput on the left just inferior to the lambdoidal suture and near the midline. The 
internal auditory meatus on the right was larger than its fellow on the left, suggesting 
the possibility of neoplastic involvement. The sphenoid ridges and sella turcica were 
normal. ' 

Examination of the spine showed a mild left dorsal scoliosis with no other 
evidence of abnormality. Antero-posterior projection of both forearms showed nor- 
mal forearm, wrists, and metacarpals. The tibiae revealed no definite evidence of 
abnormality. 

Course: During the first five days of hospitalization the patient’s temperature 
varied between 100° F. and 103° F. Pressure, heat, and analgesics produced only 
temporary relief from pain in the right shoulder. On October 3, 1938 the patient was 



Pig. 3. Roentgenogram of skull, revealing several rounded areas of translucency 
representing bone destruction in the parietal region bilaterally. Similar areas seen in the 
inferior portion of the^ parietal bone anteriorly, anterior to the frontoparietal suture, and 
in the occiput just inferior to the lambdoidal suture. 


given i oentgen-ray therapy consisting of 400 roentgen units over an anterior right 
shoulder port. On the same evening the patient no longer felt pain or discomfort in 
the right shoulder and was able to sleep without sedation for the first time since ad- 
mission to the hospital. On October 4, 1938,. 400 roentgen units were given over the 
right shoulder posteriorly. That evening the patient voluntarily raised his right arm 
above his head and performed this action without pain. During the next four days 
the patient was given 400 roentgen units over each of four ports, two being anterior 
na postenor - ^n October 9, 1938, the patient sat up in a chair for two hours. 
No further treatment was instituted, as it was felt that roentgen-ray therapy over 
o ? n i, C P ?n tS i^ V fn contraindicated because of a white blood cell count of 26 100 On 

oTocSb ’if 938 e P " C Ti . ambulato 7> was discharged on £ morning 
of October 11, 1938. The hemoglobin maintained its level and on discharge was 59 
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per cent (9.1 grams per 100 c.c.) with a red blood cell count of 3,220,000 per cubic 
millimeter. At this time the patient experienced no pain or discomfort in the upper 
or lower extremities either on motion or at rest. The patient walked with a normal 
gait. He died January 1, 1939, at Michael Reese Hospital, Chicago, Illinois. 
No autopsy protocol was obtained. 


Discussion 

There is still some doubt as to the existence of the so-called monocytic cell 
type of leukemia, but there appears to be sufficient evidence (Wainwright and 
Duff, 24 Doan and Wiseman, 9 ’ 17 > 18 and 8 ) to establish the identity of this par- 
ticular disease. 

The case, as far as can be ascertained, is the first in the literature in which 
there was an associated monocytic leukemia and bone absorption. The soften- 
ing and absorption in the medullary portion of many of the long bones, the in- 
creased porosity produced by the widening of the Haversean canals, and the 
cystic' changes which may be indicative of neoplastic invasion have been noted in 
cases of lymphocytic and myelogenous leukemia, but are new to monocytic leu- 
kemia as a clinical entity. 

The relief which was given to the patient by roentgen-ray therapy over the 
painful extremities leads to the suggestion that roentgenographic studies should 
be undertaken in cases of monocytic leukemia with painful bony areas. 

Conclusions 

1. A case .of monocytic leukemia with neoplastic bone involvement similar 
to that observed in other types of leukemia is presented. 

2. Roentgen-ray therapy when applied over the affected bony sites appears 
to be beneficial in relieving pain. 
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HYPERTENSION CAUSED BY UNILATERAL 
KIDNEY DISEASE * 

By J. Shirley Sweeney, M.D., Sc.D., F.A.C.P., and John M. Pace, M.D., 

Dallas, Texas 

Numerous reports of unilateral renal disease associated with hypertension 
have appeared in the literature since the epochal researches of Goldblatt. The 
purpose of this report is to add to the literature one more case of what seems 
to be a perfectly typical atrophic kidney which was associated with marked 
hypertension. 


Case Report 

The patient, Miss M. J. M., aged 21, consulted one of us on May 3, 1941. She was 
referred by her family physician because of high blood pressure. Her family his- 
tory was entirely negative. Her menstrual history likewise was perfectly normal. 
Her only illness during childhood was measles, except for some kidney trouble, the 
nature of which was not clear. She stated that she was in bed for several days but 
that there was.no edema nor was there blood in the urine. She had had an occasional 
attack of tonsillitis. Her tonsils and adenoids had been removed in 1940. She also 
had had an operation for acute appendicitis at the age of 13. 

Her complaint when first seen was that of headache. She stated that she had 
not felt well for the past six or seven months, having experienced fatigue and general 
nicllciiSG. 


* Received for publication May 1, 1942. 
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Her headaches were basal in location and were present each morning on awaking. 
During the latter part of 1940. she developed an upper respiratory infection and at 
this time the physician who attended her took her blood pressure and found it to be 
230 mm. Hg systolic and 120 mm. diastolic. From that'time until I -first saw her she 
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had lost about 12 pounds, was quite nervous, and complained of considerable fatigue 
in addition to her headaches. 

Physical examination revealed a rather thin, undernourished individual. There 
was considerable discoloration in the form of vasomotor reactions in her hands. 



Fig. 2. In addition to the changes noted in figure 1, this low power view of kidney 
parenchyma shows thickening of the blood vessel walls with marked narrowing of the 
lumma. b 


There were some brownish pigmentations about her face, neck and forearms. 
Ophthalmoscopic examination revealed considerable tortuosity of the retinal vessels 
and there were areas where definite arterial spasm was noted. The vessels were 
moderately narrowed and there was some loss of light reflex. The discs were sharply 
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outlined. Ocular movements and fields of vision were normal. The pharynx was 
slightly congested. The teeth appeared more or less chalky. The submaxillary 
glands were palpable, as was the isthmus of the thyroid gland. There was some tend- 
erness on fist percussion of the right kidney. Heart sounds were regular, distinct and 
quite forceful, with accentuation of the aortic second sound. The pulse rate was 100. 
The abdomen was scaphoid and negative except for a short McBurney scar. The 
left colon was palpable. There was no edema. Vibratory sense was normal. The 
hands were cold, discolored and moist. There was no tremor present. The pelvis 
was negative, as was the rectal examination. Blood pressure was 224 mm. Hg sys- 
tolic and 154 mm. diastolic. 

Lateral stereoroentgenogram of the skull revealed a normal sella turcica. 
There was a marked trace of albumin in the urine, a few hyalin casts, and an occa- 
sional red cell. Blood count was entirely normal. Blood urea nitrogen was 16 mg. 
per cent. Urea clearance was 127 per cent of normal. Phenolsulfonphthalein 
excretion was 82.4 per cent. Perirenal air studies were done and revealed nothing 
of consequence. A roentgen-ray film of the abdomen revealed a relatively small 
kidney on the right. 

Dr. John M. Pace then investigated more thoroughly her urinary mechanism. 
Catheterized bladder urine was found to contain a small amount of albumin and 
granular casts. Cystoscopic examination was performed and indigo carmine was re- 
turned from the left ureteral orifice in a grade three concentration in 10 minutes 
whereas only a faint trace of blue was noted from the right ureteral orifice. 

A retrograde pyelogram of the right side revealed a small kidney outline approxi- 
mately one-half the size of the opposite kidney with a normal pelvis and calices. The 
left retrograde pyelogram was considered quite normal. Cystoscopy was repeated on 
the following day with the same findings as to the return of the indigo carmine. 
About 10 days later excretory urograms were made using Neo Iopax and good vis- 
ualization was obtained of each kidney in five, 15 and 25 minute films. 

About two weeks later the patient was subjected to another cystoscopy. Phenol- 
sulfonphthalein was used intravenously and at the end of 45 minutes time 22 per 
cent of the dye was returned from the left kidney and none from the right. 

This patient was observed for approximately two months, particular attention 
being paid to eye grounds and blood pressure. Her systolic pressure ranged from 210 
to 240 mm. Hg and the diastolic level varied from 120 to 140 mm. Hg. 

About the middle of June a definite fuzziness of the discs was- noted. The patient 
at this time complained also of mild visual disturbance. She was advised that inso- 
far as the right kidney was functionless, she had much to gain and nothing to lose 
by having it removed. She decided upon operation and on July 8 a nephrectomy was 
performed. 

The removed kidney was approximately one-third its normal size. When the 
patient was returned to her room following operation, her blood pressure was 145 
mm. Hg systolic and 85 mm. diastolic. Four hours later it was found to be 132 mm. 
Hg systolic and 100 mm. diastolic. The following morning her tension was 130 
mm. systolic and 78 mm. diastolic. Twelve days later when she was discharged the 
reading was 126 mm. systolic and 78 mm. diastolic. 

The kidney grossly was considerably smaller than normal. It measured 10 by 4 
by 3 cm. and weighed 60.6 grams. The capsule was thickened but stripped readily and 
underneath there was a smooth shiny surface. On section the cortex and medulla were 
very well defined. The cortex averaged 4 mm. in thickness. There was no gross 
scarring in the parenchyma. The kidney pelvis was not enlarged. There were no 
stones. 

Microscopically, sections through different portions of the kidney revealed very 
extensive focal chronic inflammatory changes immediately beneath the capsule (photo- 
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micrographs 1 and 2). In these areas was seen marked condensation of renal tissue 
with patchy scarring and with loss of tubules and glomeruli. A heavy small mono- 
nuclear cell infiltration occurred in these areas. Glomeruli in different states of de- 
generation were noted, whereas in striking contrast in the remainder of the renal 
parenchyma the glomeruli were essentially normal. The sectioned blood vessels 
were noticeably thickened, their lumina being reduced as much as one-third in dia- 
meter in numerous areas (photomicrograph 2). A section through the pelvis of the 
kidney revealed slight overgrowth of the pelvic mucosa. A few scattered chronic 
inflammatory cells were noted beneath. The pathologist, Dr. John L. Goforth, rend- 
ered the opinion that there was a chronic active progressive subcapsular pyelonephritis 
of marked degree. 

The patient was seen on numerous occasions following her operation. Ap- 
proximately two months following operation her eye grounds were strikingly dif- 
ferent from the preoperative condition. The fuzziness had entirely disappeared about 
her discs, there was definite return of some light reflex and the spasm previously noted 
was absent. 

Her blood pressure varied from 110 to 116 mm. Hg systolic with a diastolic of 
72 to 78 mm. The patient gained IS pounds and went back to her work. She was 
carefully checked in February 1942 at which time her blood urea nitrogen was 10 mg. 
per 100 c.c. and her urea clearance was 124 per cent of normal. Repeated urine ex- 
aminations revealed nothing of consequence. Phenolsulfonphthalein excretion was 
50 per cent in the first hour and 9 per cent in the second. 

This patient presented only one interesting symptom following her operation, 
which was that of a momentary dizziness on arising from a recumbent position. 
This dizziness was rather marked a few months following operation but grad- 
ually became less severe, and when last seen the patient was entirely free of this 
annoyance. The only explanation one might offer for this interesting symptom 
is the obvious lack of cardiac and vascular adaptation to the changed levels of 
blood pressure. It is believed that this patient will continue a well individual ; 
and she will be frequently observed for any possible disease in the remaining 
kidney. 

Summary 

A case of hypertension has been reported in detail which was apparently a 
result of unilateral kidney disease. The pathologic lesions of the kidney were 
comparable to those of the Goldblatt and Page experimental kidneys in hyper- 
tensive dogs. 

For approximately one year the patient has been perfectly normal as far 'as 
blood pressure and general health are concerned. 

Addendum: Since this case report was submitted, the patient has married and has given 
birth to a 7% lb. baby with no difficulty. All during her pregnancy her blood pressure 
was watched carefully and the maximum reading was 122/82. Most of the readings varied 
from 106 to 110 systolic. Her kidney function remained quite normal . throughout the 
period of gestation. 
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CHRONIC HYPERTROPHY OF THE SKIN AND LONG BONES: 
AN OSTEO-DERMOPATHIC SYNDROME * 

By Irving Leinwand, M.D., and A. Wilbur Duryee, M.D., F.A.C.P., 

Nezv York, Ah Y. 

In 1926 M. Labbe and P. Renault 1 observed a case of “hypertrophic osteo- 
dermopathology .” In 1927 Gronberg 2 described the syndrome “Magalia cutis 
et osseum.” He collected nine similar cases from the literature in the preceding 
16 years. In 1935, Touraine, Solente and Gole 3 designated and described “un 
syndrome osteo-dermapathique.” This syndrome is characterized by lesions of 
thickened skin with furrowing of the scalp, forehead, face, and extremities as- 
sociated with elephantiasis of the long bones without involvement of the joints. 
They reported several cases which had been previously classified as derma- 
tological, associated with a pulmonary osteoarthropathy. These skin lesions 
were usually diagnosed as cutis verticis gyrata or pachyderma vorticella. Since 
these original reports Meilberger, 4 Roy, 5 Rintelen, 6 and Giomo 7 8 9 10 have reported 
cases of pachyderma with periostosis of the extremities, most of which, how- 
ever, were associated with an elephantiasis of the eyelids. 

Touraine et al. state that there are three clinical forms of their syndrome: 
the complete, the incomplete, and the incipient. In all these forms the skin 
lesion is pronounced (although there may be no scalp lesions in the incomplete 
form) and the bone lesions vary from extensive to slight changes and even com- 
plete absence. The characteristics of this syndrome are: 

1. It affects young adults beginning before the twentieth year and is most 
apparent between 20 and 30. 

2. It is limited to males. 

3. It is not related to occupation. There is no familial history or history of 
syphilis. 

4. The general health is not affected. 

5. The skin becomes thick and furrowed especially over the forehead, face, 
scalp, hands and feet. No other parts of the body are affected. 

6. There is a thickened periosteum which is bilateral and symmetrical. 

7. The extremities show considerable hypertrophy due to thickening of the 
skin and periosteuni. 

8. The hands are enormous. 

9. The nails are rounded like watch crystals. 

10. There is normal mental state and no loss of libido. 

Histological study of the involved tissue uniformly shows : 

1. Enlarged excretory canals of the sebaceous glands. 

2. An increase in the size and number of the sweat glands with tortuosity 
and lengthening of the excretory canals. 

* Received for publication January 20, 1942. . 

From the Vascular Clinic, Department of Medicine, New York Post-Graduate Medical 
School and Hospital, Columbia University. 
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3. An increase in the size and number of elastic fibers in the corium. 

4. The blood and lymph vessels may be normal but are more often enlarged. 

5. There are frequently inflammatory infiltrations about the hair follicles, 
sebaceous glands, and blood vessels. These may sometimes form small 
areas of necrosis. 

6. The subcutaneous fatty tissue is usually normal. 

Case Report 

A white male, aged 46, born in Italy, was admitted complaining of progressive 
difficulty in walking, and swelling of feet and legs, hands and forearms of nine years’ 
duration. 



_ F IC - h (Left) Patient A.D. Hypertrophy of extremities due to thickening of skin and 
periosteum. Note sharp demarcation of joints. 

Fig. 2. {Right) Patient A. D. Mild hypertrophy of hands and forearm without clubbing 
of fingers. Note accentuation of thenar folds. 


Onset 'and Course: The present condition began about nine years prior to admis- 
sion with pain in the left ankle. Then in chronological order the right wrist, left 
wrist, and the other ankle were involved. This was followed in a short time by 
swelling of the legs and then the forearms. There was no history referable to the 
vascular system such as claudication or rest pain except for an occasional twinge of 
pain in the knees. There was no history of phlebitis or varicose veins. 

Past History: There had been no serious illnesses except for a fracture of the 
tibia and fibula of the left leg in 1922. 
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Family History: There was no history of any similar condition in any member of 
his family, past or present. There was no family history of vascular diseases, dia- 
betes, syphilis, or tuberculosis. 

Personal History: His occupation was that of a general building worker. He 
had been unemployed for several years. His habits were normal. He smoked cigars 
occasionally. 



Fig. 3. Patient A. D. Thickening of skin over face with increased fold 

over forehead. 

Review of Systems: All were negative except as noted in the chief complaint. 
Physical Examination: This revealed a well developed, well nourished male about 
45 years of age with thick coarse skin of light copper color. Mental reactions were 
slightly slowed. The nose, ears, and head were normal in size and proportion. There 
was no enlargement nor protrusion of the jaw. 

Eyes: The pupils were equal and regular, reacting to light and accommodation. 
No abnormalities were noted in the fundi. 
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Nose and Ears: There was no obstruction nor discharge. 

Chest: The chest was symmetrical and expansion was equal. ' 

Heart: There were no murmurs. There was regular sinus rhythm. The point 
of maximum impulse was in the fifth interspace in the midclavicular line. 

Lungs: Breath sounds and resonance were normal. 

Abdomen: There was no rigidity, tenderness nor palpable mass. The liver, kidney 
and spleen were not palpable. 

Scrotum: There was an edema of moderate degree. 

Rectal : The prostate was small ; the median sulcus was palpable. The epididymis 
on the left side was hard and indurated, but not tender. 

Extremities: There was a marked brawny edema of the legs extending from the 
knees down to and including the feet, and of the forearms from the elbows down to 
and including the hands (figures 1 and 2). There was some pitting on deep pressure. 
The joints were only slightly involved in this swelling so that the lines marking the 
margins of the joints were greatly accentuated because of the surrounding edema. 
The skin was noticeably thickened in the extremities as well as over the face (figure 
3). There were several small bluish discolorations on the legs. There was no club- 
bing of the fingertips nor of the toes. 

This patient had been treated at another hospital in 1931 and again in 1937. 
The following diagnoses were received from this institution. 1931 Diagnosis: Old 
fracture of the left tibia and fibula. Roentgenogram showed no evidence of fracture 
of bones of the foot. 1937 Diagnosis: Retained roots; diseased tonsils; old healed 
fracture of the left tibia and fibula ; infected ingrown toe nail ; no evidence of thyroid 
disease. Laboratory: Basal metabolic rate plus 10; blood Wassermann reaction 
negative; blood chemistry normal; electrocardiogram showed left axis deviation. 

Further laboratory studies were : Sedimentation rate (Westergren method) 54 mm. 
in one hour. Inorganic phosphate 2.3 mg. per cent (normal 3.5-4.0). Calcium 10.1 
mg. per cent (normal 9.6-11.0). Phosphatase activity 4.8 units 2 hr. incubation (nor- 
mal. 3-5). Total serum protein 4.9 per cent; albumin 3.5 per cent; globulin 1.4 per 
cent; ratio 2.5. 

Blood Wassermann negative on June 29, July 26 and August 17, 1939; Kline 
diagnostic test (July 24, 1939), negative. Kline exclusion test (July 24, 1939), plus- 
minus. Blood chlorides 480 mg. per cent (NaCl) ; blood cholesterol 185 mg. per cent; 
red blood cells 3,830,000, hemoglobin 12.35 gm. (74 per cent) ; white blood cells 8,800, 
color index 0.97 . Differential : Polynuclear neutrophiles 65, polynuclear eosinophiles 
3, monocytes 11, lymphocytes 21. 

Repeated urinalyses were negative except for occasional white blood cells. Cul- 
ture of the prostatic secretion on November 29, 1939, was positive for Staphylococcus 
albus. On November 22, 1939, test for hormones in the urine was strongly positive 
for Prolan. 

Further blood chemistry determinations were: 



N.P.N. 

Ca. 

P. 

Glucose 

Protein 

Phosphatase 

Cholesterol 


in mg. per cent 

per cent 

! 

units 

mg. per cent 

January 8, 1940 

36.6 

9.6 

3.8 

88.0 

7.29 

3.58 




February 4, 1940 


10.0 

2.4 


Alb. 4.32 
Glob. 2.97 







February 5, 1940 


10.0 




2.36 

159.0 






. - . 







Esters 86.5 
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Physical Measurements : 



Legs and Arms 

Right 

Left 

August 3, 1939 

March 25, 1941 

August 3, 1939 

March 25. 1941 

Above malleolus 

11.0 

10.5 

11.75 • 

12.0 

4 ^ in. below patella 

14.85 

15.6 

16.12 

16.25 

Lower margin patella 

15.12 

14.6 

14.36 

14.5 

Upper margin patella 

16.5 

17.5 

16.12 

. 17.0 

Above wrist 

8.0 

8.5 

8.36 

7.75 

1 in. below anfecubital fold 

11.5 

12.0 

11.25 

11.75 

1 in. above antecubital fold ..... 

11.0 

11.5 

30.25 

11.25 


Weight on admission was 175 lbs., June 29, 1939. Weight at present, February 
24, 1941, is 190. 

Oscillometric readings: 

Right Left 


Foot .' y s % 

Ankle 2.0 


Course: This patient was followed in the Out Patient Department for a period 
of six months. During this period he was on a salt free diet. • An attempt was 
made to reduce the edema by acetyl beta methyl choline chloride (mecholyl) 
therapy given by iontophoresis, and by physiotherapy. This was entirely ineffective. 
At the end of this period he was hospitalized for more complete study. 

Because of the finding of urinary Prolan, androgenic therapy in the form of 
testosterone propionate was instituted and he was given 25 milligrams three times 
weekly. He received a total of 2025 milligrams over a period of 27 weeks. This 
was supplemented by the empirical use of nicotinic acid, thiamine chloride, and other 
factors of the B complex orally. Physiotherapy in the form of whirlpool baths and 
massage was also given. 

In November 1940, almost one year after admission, the patient suddenly de- 
veloped a temperature of 104° F., with a marked irregular reddening of the right arm. 
This completely subsided in 10 days with sulfanilamide therapy. Except for this 
incident, the patient’s condition remained practically the same during the 21 months 
of observation. There was some softening of the brawny edema but no marked 
decrease in the size of the extremities. Roentgenographic studies at various in- 
tervals revealed no significant deviation from the original picture in the 13 months 
following admission. There was revealed some decrease in the amount of periostitis 
with moderate smoothening of the irregular margins. There was some recent rare- 
faction of bones of the hands and feet with formation of a cyst in the cuneiform bone. 
The skin did not appear to be as coarse or as thick. Altogether the changes were 
not remarkable. During the period of observation, laboratory tests remained con- 
sistently normal except for an elevated sedimentation rate. 

Biopsy of Skin, Periosteum and Bone, December 11, 1939 (figures 4 and 5). 
Microscopic : Skin sections were covered with stratified squamous epithelium. The 
corium was much increased by thick fibers of hyaline fibrous tissue as in old scars. 
The elastic fibers were fragmented and appeared thinned near the surface, and thick- 
ened and knotted in the deeper layers. The sweat and especially the sebaceous glands 
were hypertrophied with parakeratosis in the ducts. 
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Fig. 4. Biopsy of skin from pretibial area of the right leg. 

The bands of fibrous tissue union with the subcutaneous fascia were thickened. 
Here, the blood vessels had edematous walls with swelling and exfoliation of the 
intimal endothelium. At one point in the subcutaneous fascia there were several areas 
of calcific stippling. 
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Fig. 5. Biopsy of right tibia. 


The union of muscle bundles and fascia and periosteum was marked by prolifera- 
tion of mesothelium and capillaries. Some vessels were surrounded by dense foci of 
lymphocytes and plasma cells and polynuclear leukocytes were occasionally seen in 
the vessel lumens. Lesser but similar changes were seen in the fascial strands ex- 
tending through the fat from fascial layer to layer, and rarely between the muscle 
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fihers The parperiosteal tissue showed the most elaborate foci formed chiefly of 
plasma cells, some of which were seen about the smallest capillaries. In these foci 
some cells were filled with old blood pigment. 



Fig. 6. Roentgenological study of right lower extremity. Note marked periosteal 
irregularity of both tibia and fibula. 

The sections of decalcified bone showed a porositic cortex with the marrow spaces 
enlarged. The periosteal surface suggested some slight previous activity, i.e., young 
periosteal cells but no osteoclasts, now quiescent. 

Diagnosis: Chronic productive dermatitis with hyperplasia of glands. Chronic 
productive inflammation of parperiosteal tissues, parosteitis. Osteoporosis. 

Differential Diagnosis : Due to the predominance of the periosteal lesion and bone 
changes in this case several other conditions must be considered. 
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Hypertrophic Pulmonary Osteo-arthropatliy. This was first described as an 
“ossifying periostitis” in 1889 by Bamberger. 8 This was closely followed in 
1890 by Pierre Marie, 9 who described a series of cases called "osteoarthrompthie 
hypertrophiante pneumique.” Since that time some 150 cases have been re- 
ported in the literature, less than 10 per cent of which were without a primary 
disease such as pulmonary tuberculosis, congenital heart disease, etc. 10 In this 
disease one usually finds: (1) The presence or history of some respiratory or 
heart disease. (2) Usually no enlargement of the soft parts of the extremities 
except for clubbing or bulbous swelling of the tips of the fingers and toes. (3) 
Symmetrical deposits of new subperiosteal bone. (4) Sometimes sclerosis and 
thickening of the cortex. (5) Curving of the nails in all directions. (6) 
Atrophy of the cancellous tufts and elongation of the terminal phalanges, often 
with hairlike calcareous strands projecting toward the nail. 

Familial Acromegalic-Like Skeletal Disease. Previous to and following the 
work of Bamberger and Marie, Arnold, 11 and later Oehme 12 and Muller, 13 , and 
more recently Freund 14 described a condition which they called idiopathic 
familial generalized osteo-phytosis or familial acromegalic-like skeletal disease. 

The differential characteristics are: (1) Onset of the disease at puberty. 
(2) Progression by exacerbation. (3) Extreme degree of bony change. (4) 
Tendency of the syndrome to be familial. (5) Very little if any thickening of 
the soft tissues. (6) Clubbing of the finger tips. 

Acromegaly. This may be differentiated by its characteristics : (1) En- 
largement of the sella turcica. (2) Changes in the calvarium such as thicken- 
ing, etc. (3) Prognathism. (4) Polyphagia with an increased basal meta- 
bolic rate. (5) Overdevelopment of the cancellous tufts and adjacent soft tis- 
sues of the terminal phalanges. (6) Elongation of the phalanges. 

Osteitis Deformans. This may be differentiated since in this disease there 
is: (1) No enlargement of the soft parts. (2) Tendency to curving of the tibia 
and other long bones. (3) Tendency to asymmetrical enlargement. (4) Tend- 
ency of the coarse striae to cross each other at sharp angles with broad coarse 
spaces between the striae, demonstrated by roentgenographic examination of the 
bones. (5) Thicker and less dense cortex than is normally seen. 

Chronic Venous Stasis. This may produce proliferation of the bone so that 
one may find the same changes in the distal portions of the extremities as noted 
in some of the aforementioned conditions. Changes in the blood supply have a 
definite effect on bone- growth in that increase in length and breadth of an entire 
bone is possible, as is sometimes seen with an arteriovenous anastomosis. Pro- 
liferation of a portion of a bone is also possible as for example with small 
lymphangiomata. However, in this case there were no varicose veins or other 
evident defects in the venous system and there were definite changes in the skin 
of the face. 

Syphilis. Syphilis of the bones is so similar that it must be ruled out by the 
absence of associated findings. It may be differentiated since : ( 1 ) A syphilitic 
periostitis most often assumes a lace like pattern which is not to be confused with 
this pachyperiostosis. (2) There is a positive Wassermann reaction in about 70 
per cent. (3) There are skin, cardiovascular, or central nervous system find- 
ings present. (4) There is usually a history of a primary lesion. 

Repeated blood Wassermann, Kline and Kahn tests including a provocative 
Wassermann were consistently negative in our case. There were no associated 
findings to suggest a syphilitic infection. 
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Discussion 

This patient presents a definite pachyderma which is not characteristic of 
that found in chronic lymphedema or in cutis verticis gyrata. Clinically the 
normal lines of cleavage of the skin are only slightly accentuated. Microscopic 
examination, however, reveals an almost identical picture with the characteristic 
parakeratosis and focal areas of inflammation as described by Touraine, Solente, 
and Gole. There is in addition a pachyperiostosis and osteophytosis. There 
were no biopsies of periosteum or bone performed in the cases previously re- 
ported. Our cases cannot, therefore, be compared histologically with them. 
There is a definite similarity in the bones affected. There is agreement as to 
the age, sex and general health. The onset and progression were insidious, so 
that the patient did not particularly notice any change from normal until the 
joint symptoms appeared. 

This case, however, presents several differences. The age of onset was 
approximately 35 which is somewhat older than that of the reported cases. The 
finger nails are normal in contour. One of the cardinal features, as described 
originally by Touraine, Solente, and Gole, is the marked furrowing of the skin. 
In the three clinical types described, the dominant feature is the skin lesion with 
variations in the periosteal lesion even to complete absence. The dominant 
feature in our case is the periosteal lesion with the skin furrowing a less promi- 
nent sign. 

There is no evident etiological factor of the disease in this patient. One has 
to consider dysfunction of the endocrine system as a possible cause. The pres- 
ence of Prolan in the urine might indicate an excessive production of estrogens. 
What possible effect excessive estrogens in the male have on the calcium metab- 
olism is still a research problem. 

In 1938 Gardner and Pfeiffer, 15 and in 1940 Sutro, 16 reported that in the 
mouse, injections of estradiol benzoate over a long period of time produced 
marked disturbances in calcium. The pelves showed resorption and the long 
bones showed an increase in density due to replacement of the bone marrow by 
bone spicules. Later, Wentworth, Smith and Gardner 17 reported that the con- 
tinued use of large doses of estradiol benzoate in mice produced in addition, 
significantly higher concentrations of inorganic substances in the femurs and 
pelves than in control mice, or mice receiving testosterone propionate, or estra- 
diol benzoate plus testosterone propionate. 

In our case the bone marrow was not involved as far as roentgenographic 
studies could determine. There was, however, evidence of resorption in part 
of the skeletal structure and excessive calcification in others. 

It is interesting to note that where these bone changes were produced ex- 
perimentally with estradiol' benzoate, a regression could not be secured with 
testosterone propionate therapy. Androgenic therapy was ineffective in our 
patient. 

Infection may also play a role in the production of this syndrome. Our 
patient had evidence of chronic infection in the teeth and prostate. (Eight 
abscessed teeth were removed during this observation period.) The increased 
sedimentation rate may be an indication of such a process or may be due to the 
process itself. The sudden occurrence of a spontaneous lymphangitis in the 
right arm would point to the possibility of a chronic streptococcus infection. 
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Conclusion 

1. A case of pachydermatitis with pachyperiostosis of the extremities (Tou- 
raine-Dolente-Gole syndrome) is presented with a differential diagnosis. 

2. The presence of an excessive amount of estrogens in the male is suggested 
as a possible etiological factor of the syndrome in this patient. 
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SPONTANEOUS ARTERIOVENOUS COMMUNICATION BE- 
TWEEN THE AORTA AND SUPERIOR VENA' CAVA * 

By Lamont R. Schweiger, M.D., Howard B. Burchell, M.D., and 
Archie H. Baggenstoss, M.D., Rochester , Minnesota 


Spontaneous communications between the large arteries and veins of the 
thorax occur with sufficient rarity to warrant a report of the following case. 


Case Report 


A white woman, aged 45 years, registered at the Mayo Clinic December 16, 1940. 
She apparently had been well until two years before her registration at the clinic. 
At that time she had noted that she became fatigued very easily. Approximately one 
year before she came to the clinic she had noted that dyspnea and palpitation occurred 
on exertion. Because of the increasing severity of these symptoms in the next six 
months, she had been forced to curtail her activities and to remain in her home. For 
six weeks before she came to the clinic her face, neck and anterior and posterior walls 
of the thorax had been swollen. The face was said to have been more swollen on 
the left side at the onset, but soon thereafter the right side became more markedly 
involved. There had been no orthopnea, paroxysmal dyspnea, thoracic pain or periph- 
eral edema. One week after the onset of swelling, a mild infection of the upper part 
of the respiratory tract had occurred. This infection had aggravated the dyspnea. 
Two weeks before her arrival at the clinic, the patient had noticed prominent veins 
in the anterior wall of the thorax. The clinical historv disclosed no other significant 
data. , 

The significant observations on physical examination were as follows : There was 
moderate cyanosis of the face, ears and fingers. The face, neck, and thoracic walls 
were moderately edematous, but there was little swelling of the arms. Numerous 
dilated superficial veins were observed over the anterior thoracic wall. There was no 
swelling of the lower extremities. The maximal cardiac impulse was at the mid- 
clavicular line, and the heart rate was 100 per minute and regular. The blood pressure 
was 150 mm. of mercury systolic and 38 mm. diastolic. A continuous loud murmur 
with systolic accentuation was present over the upper part of the sternum and was 
heard with greatest intensity at the aortic area. A soft diastolic murmur, seemingly 
distinct from the first murmur, was heard at the left sternal border. In addition, a 
continuous thrill with systolic accentuation was palpable over the same area. Pistol- 
shot sounds were present over the femoral arteries and the peripheral pulse was col- 
lapsing in character. 

Examination of the eyes revealed normal reflexes and essentially normal visual 
fields. The fundi exhibited marked fullness of the retinal veins which pulsated strik- 
ingly, and there was a definite synchronous pulsation of the retinal arteries. This 
simultaneous pulsation of both arteries and veins was the striking feature of the 
funduscopic examination. 

A diagnosis of a communication between the ascending aorta and the superior 
vena cava was made. 


The relevant laboratory findings were as follows. The urine, except for al- 
bummuria, grade 2, was normal. The concentration of hemoglobin was 10.6 gm. 
per 100 c.c. of blood. The erythrocyte and leukocyte counts were 4,240,000 and 5 000 
respectively, per cubic millimeter of blood. The following results were obtained with 
serologic tests for syphilis. The Klme test was 4 plus; Kahn’s test was 3 plus; the 

* Received for publication December 15, 1941. 
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Hinton test was positive; and Kolmer’s test was very strongly positive. Roent- 
genologic examination of the thorax revealed dilatation of the supracardiac shadow 
(figure 1) and enlargement of the cardiac shadow to the left. Roentgenoscopic ex- 
amination of the thorax revealed a diffuse aneurysmal dilatation of the ascending 
aorta associated with a diffuse widening of the supracardiac shadow. The electro- 



Fig. 1. Increase in width of supracardiac shadow, and cardiac enlargement. 


cardiogram was not noteworthy except for right axis deviation (figure 2). The 
venous pressure, estimated directly, was 52 cm. of water in the right arm and 51 cm. 
of water in the left arm. There was no distention of the veins of the legs and the 
venous pressure was not measured in them. The oxygen content, oxygen capacity 
and oxygen saturation of the arterial and venous blood are shown in table 1. 

An attempt was made to demonstrate the collateral circulation and the com- 
munication between the aorta and the superior vena cava by injecting 10 c.c. of a 
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sterile solution (35 per cent, weight/volume) of diodrast (3, 5-diiodo-4-pyridone-N- 
acetic acid and diethanolamine) into an antecubital vein of each arm simultaneously. 
This attempt was unsuccessful as only a few collateral channels about the shoulders 
were visualized. 
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Fig. 2. Electrocardiogram and sound tracing demonstrating moderate right axis deviation 
and the associated inversion of the T-wave in the CF 2 lead. The recorded murmur is seen 
to be continuous with systolic accentuation. 

During the few weeks following the patient’s dismissal from the clinic, there 
were increasing symptoms and signs of congestive heart failure which terminated 
in the patient’s' death approximately one month after leaving the clinic. 

Dr. D. O. Manhardt, who performed the necropsy at our request, removed 
the heart and great vessels en masse and sent them to us for examination. The 
heart weighed 365 gm. There was a slight amount of fibrinous exudate over the 

Table I 

Oxygen Content, Oxygen Capacity and Oxygen Saturation of Arterial and Venous Blood 


Source of Blood 


Oxygen Content, Oxygen Capacity, ^ ~ 4 

c.c. per 100 c.c. c.c. per 100 c.c. '-'Xyscn Saturation, 
of Blood of Blood Per Cent 


Vein of arm 

Vein of leg 

Femoral artery . 
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right ventricle. The ascending and transverse portions of the aorta were dilated, 
and a sacculated aneurysm, which measured 8 cm. in its greatest diameter, had 
originated from the ascending portion. The aneurysm protruded superiorly, pos- 
teriorly and to the right (figure 3). The intimal surface was wrinkled and contained 
longitudinal striations, numerous whitish elevations and some atheromatous plaques. 
The orifices of the coronary arteries were not appreciably compromised. The portion 
of the aorta which made up the aneurysm also had the wrinkled appearance associated 



Fig. 3. Aneurysm of the ascending aorta associated with saccular protrusions, dilatation of 
the aortic ring, and cardiac dilatation and hypertrophy. 

with syphilitic aortitis. In the posterolateral aspect of the sac, where the greatest 
thinning had occurred, there were two openings which communicated with the superior 
vena cava. The larger opening was roughly oval in shape, had a ragged edge and 
was 5 mm. in its long diameter. It was situated about 7 cm. above the aortic valve. 
Immediately below this opening was a smaller one which was 2 mm. in diameter. 

The superior vena cava was not remarkable except for a moderate degree of 
dilatation and the presence of a small, flat, mural thrombus in the region of the 
arteriovenous fistula. Aside from the dilatation and moderate hypertrophy, the heart 
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was not remarkable except for the appearance of the aortic valve. The cusps were 
shortened and the edges had a thickened, rolled appearance. The cusps were slightly 
thickened and there was some separation at the commissures between the right and 
posterior cusps. The circumference of the aortic ring was 8.5 cm., that of the mitral 
orifice was 8 cm., that of the tricuspid valve 12 cm. and that of the pulmonic valve 
ring was 7.5 cm. The left ventricle was 7.5 cm. in depth and the thickness of its wall 
was 1.5 cm. The right ventricle was 9 cm. in depth and varied between 3 mm. and 7 
mm. in thickness. The coronary arteries were freely patent throughout their course 
although there were a few intimal plaques. 

In sections of the ascending and transverse portions of the aorta the most sig- 
nificant abnormalities were the presence of collections of lymphocytes in the media 
and adventitia, marked destruction of the elastic laminae and scarring by hyaline con- 
nective tissue. In the intima there were marked scarring, folding and indentations 
corresponding to the longitudinal scars noted grossly. There were also a few 
patches of atherosclerosis and calcification. In the region of the fistulas, the ad- 
ventitia of the ascending aorta was firmly fused with the wall of the superior vena 
cava. At the borders of the fistulas, there were patches of necrosis and fibroblastic 
proliferation. In this region, the aortic wall had become greatly thinned and much 
of the muscular and elastic tissue had been replaced by hyalinized connective tissue. 

In the wall of the superior vena cava there also were collections of lymphocytes, 
destruction of elastic tissue, and an increase in the amount of fibrous connective tissue. 
Sections through the edges of the perforations revealed necrosis of the walls and an 
attached layer of fibrin. 

Sections of the descending, thoracic and abdominal portions of the aorta revealed 
similar but much less striking changes than those in the ascending and transverse 
portions. Sections of the aortic valve revealed that the cusp had been greatly thick- 
ened at the free margin by fibrous connective tissue. Focal regions of fibrosis were 
found in the myocardium. 

The following anatomic diagnoses were made: (1) syphilitic aortitis and 
aneurysm, (2) arteriovenous fistula (aorta to superior vena cava), (3) chronic 
syphilitic aortic valvulitis and insufficiency, and (4) hypertrophy of heart (365 gm., 
calculated normal weight, 288 gm.), ' 


Comment 

In an analysis of the reported cases of spontaneous communications between 
the large arteries and veins of the thorax, Armstrong, Coggin and Hendrickson 
were able to collect 124 cases of this condition up to 1938. Furthermore, these 
authors said that in more than 19,000 postmortem examinations at the Los 
Angeles County Hospital, only two cases of this condition had been seen. In 
the postmortem records of the Mayo Clinic this is the only instance of the con- 
dition that has been encountered. 

Armstrong, Coggin and. Hendrickson, in their analysis of the reported cases, 
noted that although the incidence of thoracic arteriovenous aneurysm attributed 
to syphilis was less than 50 per cent, this figure was undoubtedly too low. In 
support of this premise, they called attention to the fact that 26 cases have been 
collected since 1925 and in 20 of these cases there was definite evidence of 
syphilis. Moreover, in two of the 26 cases necropsy had not been performed 
the clinical records were unavailable in one case. Thus, excluding these 
three cases, there was positive evidence of syphilis in 87 per cent of the cases. 

The characteristic signs of an arteriovenous communication were -present in 
the case which we have reported. During the 10-day period the patient was 
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under our observation, the pulse rate was consistently elevated, the pulse pres- 
sure remained high, and the characteristic continuous murmur and thrill, with 
systolic accentuation, were noted. The venous pressure in the legs apparently 
was not elevated and this is in agreement with other observations of a normal 
venous pressure in that part of the circulation not directly involved in the ab- 
normal communication. The marked elevation of the venous pressure in the 
upper extremities was interpreted to be due to the passage of blood, under 
arterial pressure, into the vena cava although partial obstruction of the superior 
vena cava by pressure of the contiguous aneurysm may have played a part. 
The failure of.diodrast, injected simultaneously into both antecubital veins, to 
be demonstrable in the superior vena cava on roentgenoscopic examination is 
taken as further evidence for this conclusion. The pronounced oxygen desatura- 
tion of the venous blood in the upper extremities when compared with that for 
the lower extremities was again an important finding that was consistent with 
the lesion. 

In the postmortem findings it is to be noted that the heart was dilated but 
not greatly hypertrophied, as judged by its weight. The absence of prominent 
cardiac hypertrophy together with right axis deviation in the electrocardiogram 
gives us some reason to believe that the terminal cardiac failure and dilatation 
might have been due mainly to the arteriovenous communication. The onset of 
swelling of the face, neck, and walls of the thorax approximately six weeks be- 
fore the patient appeared at the clinic, and the fact that the patient died, one 
month after her dismissal from the clinic, probably indicate that the communica- 
tion between the aorta and superior vena cava had been present for approxi- 
mately three months. We should like to emphasize the long survival time after 
the development of the communications between the aorta and the superior 
vena cava. 

Summary 

In the case of abnormal communication between the aorta and superior vena 
cava that we have just reported the characteristic signs of an arteriovenous 
fistula in the thorax were present. Attention is directed to the relatively long 
duration of life after the establishment of the communication. 
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EDITORIAL 

THE WAR AND MEDICAL EDUCATION. II 

One year ago this column 1 was devoted to a discussion of the various 
problems in medical education that had arisen as a result of the war. At 
that time, the majority ' of medical schools in this country had already 
adopted an accelerated program with the admission of a new class every 
nine months and continuous instruction the year around, thus making it pos- 
sible for the medical student to obtain the degree of Doctor of Medicine in 
three calendar years. 

As potential disadvantages of this accelerated program, it was pointed 
out that the students — not to mention the depleted and overworked faculties 
— might grow stale under the pressure of such an intensified schedule and 
that many of the students might find the increased financial burden 
a difficult hurdle to surmount. Undoubtedly all medical students have felt 
the strain of uninterrupted concentrated study; a few are frank to admit 
that they have “grown stale” and are not deriving full benefit from their 
courses. Moreover, neither the decrease in weight nor the increase in fur- 
rows among the professors and instructors can be attributed solely to food- 
rationing. But on the whole, the accelerated program has worked out very 
well to date and more than justified its adoption in the number of new medi- 
cal officers that are soon to be rendered available for active duty with 
the armed forces. The financial problem has been completely eliminated 
for the majority of medical students since the inauguration of the Army and 
Navy training programs. 

Late in 1942, the draft age limit was lowered to 18 years. It was ob- 
vious that new legislation would be necessary to insure an adequate supply of 
qualified premedical students to fill the classes entering the medical schools 
every nine months. The answer to this problem was soon to come with the 
creation of the Army Specialized Training Program (A.S.T.P.) and the 
Navy College Training Program (V-12). These programs permitted medi- 
cal and premedical students to enlist in the reserve corps of the army or navy 
and to carry on their studies while under the jurisdiction of military officials. 

For the time being, training in medicine under the A.S.T.P. is limited 
to enlisted men currently in attendance at approved medical schools and 
enlisted men who have been accepted for future entering classes by medical 
schools that are participating in the A.S.T.P. In other words, any enlisted 
man in the army who has passed the qualifying tests for the A.S.T.P. may 
apply for admission to the medical school of his choice anywhere in the 
country and, if accepted, he will be assigned to an A.S.T.P. college unit 
to complete his premedical training at the government’s expense before enter- 
ing medical school. Civilian students who have completed their premedical 

1 The war and medical education, Editorial, Ann. Int. Med., 1942 , xvii, 874 - 876 . 
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training under a 2-A selective service classification and have been accepted 
by an approved medical school may apply to their draft boards for voluntary 
induction with the request that they be assigned to the A.S.T.P. unit at that 
medical school. The army has honored such requests for assignment to 
classes entering affiliated medical schools in 1943 and 1944. 

At the present writing, the Navy V-12 Program for premedical students 
is further advanced than the Army Specialized Training Program. ' The 
Navy has established V— 12 units for premedical training at several colleges 
in each naval district. A student in such a V-12 unit who was admitted to 
an affiliated medical school prior to July 1, 1943 will be permitted to attend 
that medical school, provided he has been admitted to the first entering class 
for which he is eligible after the completion of his premedical course. All 
other V— 12 premedical students must apply for admission to medical school 
through the commanding officer of their unit. They are allowed to specify 
their first, second, and third choice medical schools on their application, but 
the majority will probably be assigned to medical schools with V-12 units 
located in the same naval district. A board of deans has been set up in each 
naval district to assist the Navy in selecting from the V-12 college units 
students who seem qualified for the study of medicine and in assigning 
these students to medical schools. It seems likely that the Army will set up a 
similar system for assigning premedical students in the A.S.T.P. to classes 
enrolling in medical schools in 1945. 

So much for the army and navy programs as they apply to premedical 
students. Early last summer the majority of medical students who were 
physically acceptable for military service enlisted in either the A.S.T.P. or 
the Navy V-12 program. Those 'students who already held reserve com- 
missions (on an inactive status) of second lieutenant in the Medical Ad- 
ministrative Corps of the Army or ensign (HVP) in the Navy were granted 
the option of resigning their commissions in order to join the Enlisted Re- 
serve of their respective services. All enlistees were formally inducted into 
the army or navy, issued uniforms, and designated cadets with the. pay and 
maintenance allowance of a private in the army or an apprentice seaman in 
the navy. The army cadets wear the uniform of a private whereas the navy 
cadets are attired in uniforms similar to those worn by the midshipmen at 
Annapolis. The students in both enlisted reserve corps are subject to 
military discipline with a certain number of hours of military training and 
instruction every week, but it is commendable that in general the military 
authorities have made every effort to interfere as little as possible with 
the medical curriculum. The scientific instruction and administration of the 
medical schools is left entirely in the hands of the faculty and administrative 
officials of the schools who retain full power to drop a student for academic 
failures. If a cadet fails any of his courses, the failure must be reported to 
his commanding officer who in turn may at his discretion recommend that 
the cadet be separated from his medical unit and assigned to some other 
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branch of the service. Furthermore, the commanding officer may at any 
time separate a cadet from his unit for “behavior unbecoming to an officer.” 
The Army and Navy have contracted with the medical schools to defray 
the tuition of the cadets and to furnish the cadets with most of the technical 
equipment and textbooks that they require for their medical course. On 
the other hand, those students who elected to keep their reserve commissions 
(2nd Lieutenant in the Medical Administrative Corps or Ensign HVP) 
remain on an inactive status in civilian attire and must defray all the 
expenses of medical school and maintenance out of their own pockets. The 
financial advantage to the students of resigning these commissions and join- 
ing the enlisted reserve is obvious. 

The internship-residency system has always occupied a most important 
place in basic postgraduate education of newly graduated physicians. The 
hospitals of the United States with the approval of Procurement and 
Assignment Service have recently adopted the nine-nine-nine month plan 2 
for the allocation of interns and residents in 1944. This plan involves three 
major changes: (1) internships and residencies are being changed over from 
a twelve to a nine month base period to remedy the difficulties inherent in a 
nine month medical school year and a twelve month hospital year; (2) cer- 
tain essential commissioned men will be permitted to give some service as 
hospital residents instead of being ordered to active duty immediately upon 
the completion of their internships; (3) interns as well as residents are in- 
cluded in the allocation plan. This proposal has been conditionally accepted 
by the Surgeons General of the Army and Navy in the following ' form : (1) 
the internship shall be reduced to nine months; (2) one third of the interns 
who hold commissions in the Army and Navy may be deferred for nine 
months (tenth to eighteenth months) as assistant residents; (3) one-half of 
this number or one-sixth of the total number of commissioned interns may be 
deferred for an additional nine months (nineteenth to twenty-seventh months) 
as residents. Under this plan, two-thirds of all commissioned interns 
now in hospitals will be eligible for orders to active duty on or about January 
1, 1944 and at about the time the new graduates will begin their internships. 
The Procurement and Assignment Service believes that minimum adequate 
hospital medical service can be provided only if each hospital exerts every 
effort to obtain and retain women and physically disqualified house officers, 
since the number of men to be deferred by the armed services will not be 
adequate to meet even the minimal needs for hospital residents. The overall 
cut will be about one-third. For the average hospital the allocation for 1944 
will be somewhat less than two-thirds of the 1940 number of residents and 
two-thirds to three-fourths the 1940 number of interns. Such a curtailment 
of hospital staffs is bound to lower the quality of service that the hospital will 
be able to render patients as well as to deprive the house officers themselves 

2 Plan for the allocation of interns and residents in hospitals, 1944, Jr. Am. Med. Assoc., 
1943, cxxiii, 98. 
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of the more thorough training that was available to them in the past. How- 
ever, it seems to be the best solution that can be offered under current war- 
time conditions, and it is to be hoped that these young men will be afforded 
the opportunity for further service in hospitals during the post-war period. 

Lastly, an extensive program for postgraduate medical . instruction, 
especially designed for medical officers on active duty at the present time, has 
been developed by the Central Committee of the Wartime Graduate Medical 
Meetings. The national consultants have compiled the names of prominent 
men throughout the entire country who will serve on a national faculty. 
This faculty will assist the regional committees in meeting the demands for 
teachers. The American College of Physicians may take just pride in the 
fact that it anticipated the need for just such postgraduate instruction and 
indeed organized a number of such regional meetings early in 1943. 

It is gratifying to record that our system of medical education has proved 
sufficiently flexible to meet the various exigencies occasioned by the war and 
to adjust itself so smoothly to the radical changes which we have briefly 
outlined. 

W. H. B. 
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Neurology. By Roy R. Grinker, M.D. Third Edition. 1136 pages; 26X17 cm. 

Charles C. Thomas, Springfield, Illinois. 1943. Price, $6.50. 

This third revision of an already familiar and accepted textbook evidences a 
complete re-reading and appraisal not only of fact but of the manner in which it is 
presented. In both respects, welcome changes have been made. 

In previous editions the chapters covering the anatomy and physiology of the 
nervous system were largely separate from those dealing with clinical data. Insofar 
as is possible, these fundamental data have now been incorporated with the clinical 
material. This regrouping has been of great help. 

Much has been added, particularly concerning the chemistry of the brain. The 
discussion of epilepsy has been amplified through the inclusion of electroencephalo- 
graphic data. A delightful chapter on cerebral neoplasms, contributed by Paul C. 
Bucy, entirely replaces the previous treatment of this subject. 

Re-writing of much text with deletion of occasional needless words or phrases 
and the consistent omission of all controversial material has made the volume even 
more concise than before. In the treatment of the “newer” diseases, such as ruptured 
intervertebral disc, a conservative approach is taken. Continued emphasis of the 
pathogenesis is seen. There is a substantial increase in the number of tables and 
illustrations, many of which are either original or have been taken from most reliable 
sources. The bibliography of each chapter has been revised and augmented by many 
new references. 

The value of this textbook as a basic reference for student and practitioner has 
been definitely increased by virtue of this revision. 

J. A. W. 

Vitamins and Hormones. Vol. I. Advances in Research and. Applications. Edited 

by Robert S. Harris and Kenneth V. Thimann. With a Foreword by E. V. 

McCollum. 452 pages; 23.5X15.5 cm. Academic Press, Inc., New York City. 

1943. Price, $6.50. 

This volume begins a new review series designed to correlate various aspects 
of research in the field of vitamins and hormones. No attempt has been made to 
cover the entire field, but ten subjects are rather exhaustively treated by well qualified 
investigators. The chapter titles include the following: Choline-Chemistry and Sig- 
nificance as a Dietary Factor, The Appraisal of Nutritional States, Physical Methods 
for the Identification and Assay of Vitamins and Hormones, The Chemistry and 
Physiological Relationship between Vitamins and Amino Acids, The Photoceptor 
Function of the Carotenoids and Vitamin A, The Significance of the Vitamin Content 
of Tissues, Growth-Factor for Protozoa, Physiology of Anti-Pernicious Anemia 
Material, The Intermediate Metabolism of the Sex Hormones, and The Hormones of 
the Adrenal Cortex. Each chapter is carefully outlined both in the table of contents 
and at the beginning of the chapter, thus facilitating reference to subtopics. Extensive 
references appear at the end of each chapter, and there is an author and subject index. 

This series should become more and more valuable as a comprehensive reference 
with each succeeding annual volume. 

M. A. A. 
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BOOKS RECEIVED 

Books received during October are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Clinical Diagnosis by Laboratory Examinations. By John A. Kolmer, M.S., M.D., 
Dr.P.H., Sc.D., LL.D., L.H.D., F.A.C.P. 1239 pages; 25X17.5 cm. 1943. 
D. Appleton-Century Company, Inc., New York. Price, $8.00. 

A Clinical and Experimental Investigation of the Blood Cholesterol Content in Myxo- 
edema and Other Conditions. By E. H. Stokes, M.B., Ch.M. (Sydney), 
F.R.A.C.P. 121 pages; 25X18.5 cm. 1941. Australasian Medical Publishing 
Company Limited, Sydney, Australia. (Accepted as a thesis for admission to 
the degree of Doctor of Medicine in the University of Sydney.) • 

Renewal Pages — Specialties in Medical Practice. Edited by Edgar Van Nuys 
Allen, M.D. 270" pages; 24.5X 18.5. 1943. Thomas Nelson and Sons, New 
York. Price, $5.40 per set. 

Biological Symposia. Volume X: Frontiers in Cytochemistry. Edited by Jaques 
Cattell. 334 pages; 25X17.5 cm. 1943. Jaques Cattell Press, Lancaster, 
Pennsylvania. Price, $3.50. 

Peripheral Vascular Diseases ( Angiology ). By Saul S. Samuels, A.M., M.D. 
84 pages; 22X14.5 cm. 1943. Oxford University Press,. New York. Price, 
$ 2 . 00 . 

Proctology. By Sylvan D. Manheim, M.D. 137 pages; 22X14.5 cm. 1943. 
Oxford University Press, New York. Price, $2.00. 

China’s Health Problems. By Dr. Szeming Sze (General Secretary, .Chinese Medi- 
cal Association; Editor, Chinese Medical' Journal). 60 pages; 23.5X16 cm. 
1943. Chinese Medical Association, Washington, D. C. Price, $1.00. 

Anales del Instituto de Medicina Experimental de Valencia. Tomo 1. Fasciculo 1. 
237 pages; 21 X 1-5.5 cm. 1943. Editorial F. Domenech, S.A., Valencia. 

Irrigacion Normal del Nodido de Keith y Flack , Tawara, Has de His y Sus Ramas. 
Estudio Previo de la Distribucion de los Gruesos Vasos Coro.narios Cardiacos. 
By Dr. Eduardo F. Lascano. 100 pages; 27X18.5 cm. 1942. El Ateneo, 
Buenos Aires, Argentina. 

The Medical Use of Sulphonamides. Medical Research Council — War Memorandum 
No. 10. 46 pages; 24.5X15.5 cm. 1943. His ■ Majesty’s Stationery Office, 
London, England. Price, 9d. net. 

Manometric Methods as Applied to the Measurement of Cell Respiration and Other 
Processes. 2nd Edition. By Malcolm Dixon, Ph.D., Sc.D., F.R.S. With a 
Foreword by Sir F. G. Hopkins, O.M., F.R.S. 157 pages; 19.5X13.5 cm. 
1943. The Macmillan Company, New York City. Price, $1.75. 



COLLEGE NEWS NOTES 

Additional A. C. P. Life Members 

The College is gratified to announce that Dr. Emry G. Hyatt, F.A.C.P., Tulsa, 
Okla., and Dr. Raymond Sands, F.A.C.P., Santa Monica, Calif., became Life Mem- 
bers of the American College of Physicians on November 23, 1943, having subscribed 
the amount designated in the By-laws, said payments having been added to the perma- 
nent Endowment Fund of the College. 


Gifts to the College Library 


We gratefully acknowledge receipt of the following gifts to the College Library 
of Publications by Members : 


Books 


Dr. Alexander S. Wiener (Associate), Brooklyn, N. Y. — “Blood Groups and Trans- 
fusion.” 


Reprints 


J. Heinz Ahronheim (Associate), Captain, (MC), AUS — 1 reprint; 

Dr. Frank N. Allan, F.A.C.P., Boston, Mass. — 1 reprint; 

Dr. Russell S. Anderson, F.A.C.P., Erie, Pa. — 1 reprint; 

Dr. Arthur J. Atkinson (Associate), Chicago, 111. — 8 reprints; 

Dr. Andrew L. Banyai, F.A.C.P., Wauwatosa, Wis. — 2 reprints; 

H. Dumont Clark (Associate), Major, (MC), AUS — 1 reprint; 

Dr. Oscar G. Costa-Mandry, F.A.C.P., Santurce, San Juan, P. R. — 1 reprint ; 

Daniel B. Faust, F.A.C.P., Colonel, (MC), U. S. Army — 1 reprint; 

Harold J. Harris, F.A.C.P., Lieutenant Commander, (MC), U. S. Naval Reserve — 
1 reprint;. 

Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa. — 2 reprints ; 

Dr. Arthur B. Landry, F.A.C.P., Hartford, Conn. — 1 reprint ; 

Charles S. Mudgett, F.A.C.P., Colonel, (MC), U. S. Army — 1 reprint; 

Dr. Foster Murray, F.A.C.P., Brooklyn, N. Y. — 1 reprint; 

Dr. Franklin B. Peck, F.A.C.P., Indianapolis, Ind. — 2 reprints; 

Dr. Earle W. Phillips, F.A.C.P., Phoenix, Ariz. — 2 reprints ; 

Walter L. Voegtlin (Associate), Lieutenant Commander, (MC), U. S. Naval Reserve 
1 reprint; 

Charles E. Watts, F.A.C.P., Captain, (MC), U. S. Naval Reserve — 1 reprint; 

Dr. Alexander S. Wiener (Associate), Brooklyn, N. Y. — 7 reprints; 

Dr. Salvador Zubiran, F.A.C.P., Mexico City, D. F. — 2 reprints. 


Additional A. C. P. Members in the Armed Forces 


Already published in preceding issues of this journal were the names of 1,489 
Fellows and Associates of the College on active military duty. Herewith are reported 
the names of 12 additional members, bringing the grand total to 1,501. 


M. Meredith Baumgartner 
William C. Dine 
Thomas H. Ham 
George J. Kastlin 
Leslie R. Kober 
Robert P. McCombs 


Alphonse McMahon 
Gilberto S. Pesquera 
Albert Soiland 
Arthur S. Strauss 
George W. Weber 
G. Stuart Wilson 
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The following - members of the American College of Physicians have either re- 
tiled or have been honorably discharged for physical disability from active service in 

the armed forces: 

Major W. Osier Abbott, (MC), AUS, Philadelphia, Pa. — discharged, 9/28/42; de- 
ceased, 9/10/43. 

Lieutenant Commander Douglas D. Baugh, (MC), USN, Columbus, Miss.— dis- 
charged, 12/18/42. 

Captain Michael Bernreiter, (MC), AUS, Kansas City, Mo.— discharged, 7/11/43. 

Lieutenant (jg) George A. Cann, (MC), USNR, Reno, Nev. — retired, 4/20/43. 

Lieutenant Colonel Harold Archibald DesBrisay, RCAMC, Vancouver, B. C., Can.- 
discharged, October, 1942. 

Captain Paul D. Foster, (MC), AUS, Los Angeles, Calif.— discharged, 2/3/43. 

Lieutenant Colonel Ben R. Heninger, (MC), AUS, New Orleans, La. — discharged, 
1/31/43. 

Lieutenant Commander James J. Hennessy, (MC), USNR, Hartford, Conn.— dis- 
charged, 4/10/43. 

Major Edwin P. Kolb, (MC), AUS, Holtsville, N. Y.— retired, 11/6/42. 

Captain Milton M. Portis, (MC), California State Guard, Beverly Hills, Calif. — re- 
tired to inactive list, 4/15/43. 

Captain H. Milton Rogers, (MC), AUS, St. Petersburg, Fla. — discharged, 10/15/43. 

Lieutenant Colonel James F. Rooney, (MC), AUS, Albany, N. Y. — discharged, 
5/28/41. 

Lieutenant Commander Ralph L. Shanno, (MC), USNR, Forty Fort, Pa. — dis- 
charged, 11/1/42. 

Lieutenant Commander Walter C. Smallwood, (MC), USNR, Long Beach, Calif. — 
discharged, 5/15/42. 

Edwin E. Ziegler, U. S. Public Health Service, Bethlehem, Pa. — resigned, 9/8/42; 


New College Membership Roster 

In accordance with directions of the Executive Committee of the Board of 
Regents, the American College of Physicians has forgone the publication of a com- 
plete membership directory for 1943, but it has published a full “Membership Roster,” 
which includes the listing of Associates, Fellows and Masters as of August, 1943. 
This publication was mailed to all members in good standing early in November, with 
the exception of those members who are on overseas military service. A copy will 
be held for such members, subject to delivery at their request. 


Next Examinations, American Board of Internal Medicine 

The next written examination of the American Board of Internal Medicine will 
be held February 21, 1944. The Assistant Secretary-Treasurer, Dr. William A. 
Werrell, 1301 University Ave., Madison -5, Wis., announced that applications for ad- 
mission to the examination should be filed early in December, before December 15, 
if possible. More leeway will be granted to candidates on military duty and a special 
effort will be made to accommodate them at the examinations. 


Announcement, Directory of Medical Specialists 

The Directory of Medical Specialists will be published by the A. N. Marquis 
Company of Chicago, publishers of “Who's Who in America.” Previous editions 
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were published by the Columbia University Press of New York City. The next 
edition will appear in 1945, but supplemental lists of those certified by American 
Boards since the last edition of the Directory, 1942, will be published. 

Dr. Paul Titus of Pittsburgh will continue as the Directing Editor and Dr. J. 
Stewart Rodman of Philadelphia will continue as Associate Editor. The Editorial 
Board is composed of the Secretaries of the fifteen American Boards. Communica- 
tions should be addressed to the Directing Editor, Directory of Medical Specialists, 
919 N. Michigan Ave., Chicago 11, 111. 


Dr. Parley Nelson (Associate), Rexburg, Idaho, has been elected President of 
the Idaho State Medical Association for the coming year. 


Captain Norman L. Murray (Associate), (MC), AUS, stationed with the Air 
Force at Gowen Field, Boise, Idaho, addressed the Southwestern Idaho District 
Medical Society on October 21, 1943. His subject was “Office Management of the 
Diabetic.” Captain Murray is formerly of New Jersey. 


Dr. Howard Wakefield, F.A.C.P., Chicago, 111., spoke on “Acute and Chronic 
Coronary Occlusion” at a meeting of the Du Page County Medical Society in Elm- 
hurst, 111., on November 17, 1943. 


Dr. Walter E. Macpherson (Associate), of Los Angeles, Calif., is the President 
of the College of Medical Evangelists. 


On November 10, 1943, Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Chairman 
of the Committee on Nutrition of the Medical Society of the State of Pennsylvania, 
addressed the First Regional Pennsylvania Health Institute, Erie, Pa., on the subject, 
“Improving Nutrition of all the People.” The meeting was held under the auspices 
of the Pennsylvania State Department of Health. 


Dr. Frank N. Allan, F.A.C.P., Boston, Mass., addressed a District Meeting of 
the Ontario Medical Society in Brantford, Ont., Can., on October 6, 1943. His sub- 
ject was “Why Do People Feel Weak and Tired? Differential Diagnosis and Treat- 
ment.” 


Dr. Edward J. Stieglitz, F.A.C.P., Washington, D. C. addressed the 8th Annual 
Meeting of the Industrial Hygiene Foundation at Pittsburgh, November 11, on 
“Health Problems of the Older Employee and Employer.” 
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Di\ George E. Baker, F.A.C.P., Casper, Wyo., delivered an address on “Rocky 
Mountain Spotted Fever; an Increasing Hazard: Diagnosis and Treatment,” before 
the Chicago meeting of the Inter-State Post Graduate Medical Association of North 
America, October 26, 1943. 


American Medical Association to Resume Annual Sessions 

The Journal of the American' Medical Association in a recent issue announced 
that its annual session. will be held in Chicago, June 12-16, 1944. The meetings of 
the House of Delegates will be held at the Palmer House and the scientific exhibit 
will be installed there. However, the technical exhibit will be housed at the Stevens 
Hotel. 


Wisconsin State Medical Society Announces Dates for Annual Meeting 

The State Medical Society of Wisconsin will hold its 1944 session September 
18-20 in Milwaukee. The above announcement is made in an effort to encourage 
other societies to avoid conflicts in meeting dates. 


. Course in Hospital Administration 

Northwestern University, Chicago, through a grant received from the Johnson 
& Johnson Research Foundation, has initiated a course in hospital administration with 
an enrollment of thirty-nine students, only eight of whom who are not connected with 
a hospital. Of the eight persons not associated with a hospital, two are employed 
on hospital magazines, two are physicians, one is director of a hospital council and 
one is employed by the American College of Surgeons. 


Western Reserve University School of Medicine Celebrates Its One 

Hundredth Anniversary . • 

Western Reserve University School of Medicine, Cleveland, Ohio, celebrated its 
One Hundredth Anniversary, October 27, 1943. Dr. Howard T. Karsner, F.A.C.P., 
Cleveland, was the official representative of the American College of Physicians on 
this occasion. 

At 11 :30 a.m., Dr. George H. Whipple addressed an audience of about 600 on the 
subject of “Blood Plasma Proteins — Their Production, Function, Substitution and 
Replacement.” He outlined with great darity the progress that has been made in 
the scientific study of the utilization of amino acids and of whole plasma in connec- 
tion with the building of hemoglobin and the liberation of proteins into the circulation. 
Immediately following, a luncheon was given by the University to delegates to the 
celebration, delegates to the Association of American Medical Colleges, and guest 
speakers of the celebration and of the meetings of the Association. At 3 :30 p.m., the 
University Convocation was attended by about 150 delegates -from universities, col- 
leges, medical societies and philanthropic foundations. A guard of honor was 
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formed by medical students representing both Army and Navy. President W. G. 
Leutner presided, and addresses were delivered by Dr. Howard T. Karsner and Dr. 
Alan Gregg of the Rockefeller Foundation. Dr. Gregg’s address, “The Matrix of 
Medicine,” was a scholarly approach to the situation of Medicine in relation to edu- 
cational, cultural and other matrices in which Medicine finds itself. He suggested 
that a non-political national committee be organized to make recommendations con- 
cerning the future of medical practice and education. In the evening a dinner was 
given by the University, attended by delegates, members of the faculties and alumni. 
About 400 were present and were addressed by Dr. Reginald Fitz of the Harvard 
Medical School. The title of his address, “The Crimson Thread,” was developed so 
that the various interchanges of ideas and of personnel between the School of Medi- 
cine in Cleveland and the Harvard Medical School were brought out in interesting 
and entertaining fashion. 

On the morning of the following day, scientific addresses were made to the 
alumni by graduates of the School who have attained distinction in various parts of 
the country. The Commencement for the Medical School was held in the afternoon 
and in the evening the principal address at the Alumni dinner was by Frederick C. 
Waite, Emeritus Professor of Histology and Embryology, who showed clearly the 
influence of the School on various community activities. 


Report on Regional Meeting in Seattle 

The first Regional Meeting of the American College of Physicians to be held 
in the Northwest was conducted at Seattle, Washington, Friday, September 24, 1943, 
and included the territory of Washington, Oregon, Idaho, Alberta, British Columbia, 
Manitoba and Saskatchewan. The meeting was eminently successful; the program 
was superior and the attendance was greater than anticipated. The medical popula- 
tion in that area is not nearly so dense as in many other parts in this country and 
Canada, and consequently the number of members of the College is small in com- 
parison with more densely populated areas. Fifty per cent of all College Fellows 
and Associates were in attendance, a percentage not yet reached by any other area 
of the country at a Regional Meeting. In addition, there were 92 guests including 14 
officers from the Royal Canadian Army Medical Corps, 2 officers from the Royal 
Canadian Navy Medical Corps, 34 officers from the U. S. Army Medical Corps, 18 
officers from the U. S. Navy Medical Corps, 2 officers from tire U. S. Public Health 
Service and 22 civilian physicians. 

Dr. Edwin G. Bannick, Acting Governor for Washington, was the General 
Chairman, and was ably assisted by Dr. Homer P. Rush, College Governor for 
Oregon; Dr. Samuel M. Poindexter, Acting Governor for Idaho; and Dr. George F. 
Strong of Vancouver, Governor for the Southwestern Provinces of Canada. These 
Governors in turn were ably aided by active committees in each state and province. 


Report on Regional Meeting in Chicago 

A Regional Meeting of the College for Illinois, Indiana, Iowa, Michigan and 
Wisconsin was held at the Drake Hotel, Chicago, Saturday, October 16, 1943, under 
the General Chairmanship of Dr. LeRoy H. Sloan, Governor for Northern Illinois, 
and the active participation of Dr. Cecil M. Jack of Decatur, Governor for Southern 
Illinois; Dr. Robert M. Moore, Governor for Indiana; Dr. B. F. Wolverton of Cedar 
Rapids, Governor for Iowa; Dr. P. L. Ledwidge of Detroit, Acting Governor for 
Michigan; and Dr. Elmer L. Sevringhaus of Madison, Governor for Wisconsin. 
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This Regional Meeting concluded a week devoted to a postgraduate course in 
Endocrinology under the auspices of the College at the Presbyterian Hospital, 
directed by Dr. Willard O. Thompson. In this course, there were registered 78 dif- 
ferent physicians, mostly Fellows and Associates of the College and Medical Officers 
of the Armed Forces. No activity ever conducted by the College received more 
expressions of appreciation and commendation than this course. 

On Friday evening, October 15, the entire group from the Postgraduate Course, 
with a faculty selected by the College and by the Committee on War-Time Graduate 
Medical Meetings, went to the Great Lakes Naval Hospital where a program of post- 
graduate lectures was presented to Medical Officers at that station and other Medical 
Officers from Army installations from the surrounding territory. About 250 were in 
attendance. 

The official Regional Meeting of the College followed on Saturday, October 16 
at the Drake Hotel in Chicago. The program has already been published in a previous 
issue of this journal. There were 222 members of the College in attendance, or 36.3 
per cent of the members from the territory represented. In addition, there were 130 
guests, including 64 Medical Officers from the Army and Navy and Public Health 
Service and 66 non-member civilian physicians. The session was concluded with a 
dinner meeting in the evening at which approximately 300 were in attendance. The 
dinner meeting speakers included Dr. Charles H. Cocke, Asheville, N. C., First Vice 
President of the College; Dr. Ernest E. Irons, Chicago, 111., President-Elect of the 
College; Brigadier General Hugh J. Morgan, (MC) U. S. A., Washington, D. C. ; 
Dr. Willard O. Thompson, Chicago, 111.; and Mr. E. R. Loveland, Philadelphia, Pa., 
Executive Secretary. Governor Sloan was the Toastmaster. 


A. C. P. Fellows Honored at Meeting of Association of Military Surgeons 

At the annual dinner of the Association of Military Surgeons of the United 
States at Philadelphia, October 22, 1943, Navy Night, the Gorgas Medal was awarded 
to Dr. Hugh S. Cumming, F.A.C.P., former Surgeon General of the U. S. Public 
Health Service. This award was founded by John Wyeth & Brother. Captain Louis 
H. Roddis, F.A.C.P., (MC), U. S. Navy, was awarded the Wellcome Medal, estab- 
lished by Sir Henry Wellcome. 


A. C. P. Regional Meeting -Held in Philadelphia 

A Regional Meeting of the American College of Physicians for Eastern Pennsyl- 
vania, Delaware, New Jersey and Eastern New York was held in Philadelphia, 
November 19, 1943, under the Chairmanship of Dr. Edward L. Bortz (Commander, 
MC, U. S. N. R.), Governor for Eastern Pennsylvania, and the active participation 
of the College Governors for the territory, namely; Dr. Lewis B. Flinn, Governor 
for Delaware; Dr. George H. Lathrope, Governor for New. Jersey; and Dr. Asa L. 
Lincoln, Governor for Eastern New York. The Regional Meeting program termi- 
nated a two-weeks postgraduate course in Special Medicine, conducted by the College 
for its members and for medical officers in the armed forces, at Philadelphia Institu- 
tions under the Directorship of Dr. Charles L. Brown, F.A.C.P., Professor of Medi- 
cine at Temple University. 

An analysis of the attendance at the Regional Meeting appears below. . This 
probably was one of the largest Regional Meetings the College has held and it was 
the consensus that this meeting was one of the best in the College history. 
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A. By geographical distribution : 

% of 



Membership 

Members 

Guests 

Total 

Eastern Pennsylvania 

42.5 

113 

80 

193 

Delaware 

41.6 

5 

4 

9 

New Jersey 

27.1 

31 

20 

51 

Eastern New York 

6.2 

40 

8 

48 

Other States 


64 

15 

79 

Canada 


3 

1 

4 



256 . 

128 

384 


B. By class : 




Fellows 

192 

Associates Guests Total 

64 128 384 

RCAMC 

3 

(MC)USA 

52 


' (MC)USN USPHS 

21 6 

Civilian 

302 


25% of the A. C. P. members in the territory of this Regional Meeting was in 
attendance. 

The program was as follows : 


Morning Session — 9:30 a.m. 


Hospital of the University of Pennsylvania 
Presiding Officer 

O. H. Perry Pepper, M.D., F.A.C.P. 

9 :30 "Hypoprothrombinemia.” 

Dr. Franklin D. Murphy. 

9:45 “Differentiation of Functional Hypoglycemia from That Due to Adenoma of 
the Pancreas.” 

Dr. Francis D. W. Lukens. 

10:00 “Case of Toxoplasmic Encephalomyelitis.” 

Dr. James Wendell. 

10:15 “Statistics on Medical Treatment of Bleeding Ulcer.” 

Dr. T. Grier Miller. 

10:30 “Demonstration of a Small Oxygen Tent.” 

Dr. Lincoln Godfrey, Jr. 

10:40 “The Case for Trial of Castration in Diffuse Lupus Erythematosis.” 

Dr. Edward Rose. 

11 :00 “Gelatin as a Blood Substitute.” 

Dr. C. Everett Koop. 

11 :15 “The Virus Encephalitides.” 

Dr. George D. Gammon. 

1 1 :35 “Comments on Hemoglobinuria.” 

Dr. William C. Stadie. 

11:45 “Electrocardiographic Interpretation.”. 

Dr. Charles C. Wolferth. 


Luncheon 
12:30 p.m. 

College Headquarters 
4200 Pine Street, Philadelphia, Pa. 
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Afternoon Session — 3 :00 p.m. 

Ballroom, Benjamin Franklin Hotel 
, Presiding Officer 

George H. Lathrofe, M.D., F.A.C.P. 

Governor for New Jersey 

1. “Medicine Overseas.” 

Hugh J. Morgan, M.D., F.A.C.P., Brigadier General, (MC), U. S. Army, 
Professional Service Division, Office of the Surgeon General, Washing- 
ton, D. C. 

2. “The Management of Hyperthyroidism.” 

David P. Barr, M.D., F.A.C.P., Professor of Medicine, Cornell University 
Medical College, New York, N. Y. 

3. “Effort Syndrome and Allied Conditions in Civil and Military Practice.” 

Jonathan C. Meaicins, M.D., F.A.C.P., Brigadier, R.C.A.M.C., Director 
General of Medical Services of Canada, Ottawa, Ont. 


Intermission 


Presiding Officer 
Asa L. Lincoln, M.D., F.A.C.P. 

Governor for Eastern New York 

4. “Medical Problems of the Middle East.” 

Crawford F. Sams, M.D. (by invitation), Colonel, (MC), U. S. Army, 
Medical Field Service School, Carlisle Barracks, Carlisle, Pa. (Recently 
returned from Cairo.) 

5. “Medical Problems in an Army General Hospital.” 

Marshall N. Fulton, M.D., F.A.C.P., Lieutenant Colonel, (MC), U. S. 
Army, Chief of Medical Service, Valley Forge General Hospital, Phoenix- 
ville, Pa. 

6. “Medicine with the Marines in Action.” 

Don S. Knowlton, M.D., F.A.C.S. (by invitation), Captain, (MC), U.S.N.R., 
Camp Surgeon, Camp Lejeune, New River, N. C. (Action in South 
Pacific with First Marine Division.) 


Problems Convivial 
6:30 p.m. — Cocktails 
Washington Room, Mezzanine Floor. 

Benjamin Franklin Hotel 
7:15 p.m. Dinner — (Informal). 
Ballroom, Benjamin Franklin Hotel 
Toastmaster , George Morris Piersol 


Official envoys of the Surgeons General of the United States were Brigadier 
General .Hugh J. Morgan, U. S. Army, Captain Joseph A. Biello, District Medical 
Officer of the Fourth Naval District, U. S. Navy, Dr. R. C. Williams, Medical 
Director, District No. 1, U. S. Public Health Service. 

Brief addresses were also made by Dr. Charles H. Cocke, First Vice President 
of the College, Asheville, N. C. ; Brigadier Jonathan C. Meakins, Director General 
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of Medical Services of Canada, Ottawa; Commander Edward L. Bortz, (MC), 
U.S.N.R., A. C. P. Governor for Eastern Pennsylvania; Dr. O. H. Perry Pepper, 
F.A.C.P., President of the College of Physicians of Philadelphia, and Mr. E. R. 
Loveland, Executive Secretary of the College. 

Among distinguished guests at the dinner meeting were members of the Board 
of Regents, Dr. William B. Breed, Boston, Chairman of the Board of Governors, 
Dr, Chauncey W. Dowden, Louisville, Vice-Chairman of the Board of Governors, 
Dr. Nelson G. Russell, Sr., Buffalo, Governor for Western New York, Dr. Alex. M. 
Burgess, Providence, Governor for Rhode Island, College Governors for the par- 
ticipating States, the Deans of all medical schools in Philadelphia, Dr. Hubley Owen, 
Director of Public Health of Philadelphia, Captain Jesse W. Allen, Commanding 
Officer of the U. S. Naval Hospital at Philadelphia, and Captain Clarence J. Brown, 
Executive Officer of the U. S. Naval Hospital of Philadelphia. 


Elections to Fellowship and Associateship 

At a meeting of the Board of Regents of the American College of Physicians at 
Philadelphia, Pa., November 20, 1943, the following candidates were officially elected 
to the class of membership indicated : 

Elected to Fellowship 

Adcock, John Delbert, Ann Arbor, Mich. 

Ahronheim, J(acques) Heinz, Jackson, Mich. (AUS) 

Allen, Lewis George, Kansas City, Kan. 

Andujar, John Jose, Fort Worth, Tex. 

Applebaum, Irving Loren, Newark, N. J. (AUS) 

Ashby, John Edmund, Dallas, Tex. 

Baganz, Crawford Norbert, Lyons, N. J. (USNR) 

Ballmer, Robert Sidney, Midland, Mich. 

Bell, Irving Russell, Edmonton, Alta., Can. 

Bernstein, Arthur, Newark, N. J. 

Bernstein, Benjamin Maurice, Brooklyn, N. Y. 

Blalock, Joseph Rogers, Marion, Va. 

Blankenhorn, Marion Arthur, Cincinnati, Ohio 
Bloch, W(illiam) Austin, Louisville, Ky. 

Blount, Rankin Clay, Lexington, Ky. (AUS) 

Bohnengel, Charles Andrew, New York, N. Y. (AUb) 

Bradford, William Hartsel, Dallas, Tex. 

Brown, Omar Jesse, (MC), U. S. Navy 
Byne, James Miller, Jr., Waynesboro, Ga. 

Callomon, Verner Bickart, Pittsburgh, Pa. 

Campbell, Eugene Paul, Philadelphia, Pa. 

Carabelli, A(milcare) Albert, Trenton, N. J. (AUb) 

Choate, Allyn Blythe, Charlotte, N. C. 

Clark, H(arry) Dumont, Denver, Colo. (AUS) 

Cleveland, Donald Ernest Howell, Vancouver, B. U Can. 

Cohen, Sumner S., Oak Terrace, Minn. 

Conn, Jerome W., Ann Arbor,. Mich. 

Corlette, Marvin Brown, Pasadena, Calif. (AUS) 

Crowell, -Lester Avant, Jr., Lincolnton, N. C. 

Davenport, Walter Paul, (MC), U. S. Army 
DeArmond, (Albert) Murray, Indianapolis, Ind. (AU .) 

Delarue, Edward Arthur, Jr., Richmond, Va. (AUb) 
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Delp, Mahlon Henry, Kansas City, Kan. (AUS) 

Easom, Herman Franklin, Wilson, N. C. 

Edwards, Joseph Castro, St. Louis, Mo. (AUS) 

Eisner, Eugene A., New York, N. Y. (USNR) 

Ershler, Irving, Binghamton, N. Y. (AUS) 

Felson, Henry, Cincinnati, Ohio (AUS) 

Ferris, Caryl Ray, Kansas City, Mo. 

Friedenson, Meyer, New York, N. Y. (AUS) 

*Gais, Elmer Stewart, New York, N. Y. (AUS) 

Gammon, George Davis, Philadelphia, Pa. 

Garvin, Curtis Ferbert, Cleveland, Ohio 
Geeslin, Lawrence Easter, Atlanta, Ga. (AUS) 

Goehl, Reinhold O., Grand Forks, N. D. 

Grollman, Arthur, Winston-Salem, N. C. 

Halley, Charles Robert Lee, Washington, D. C. 

Halpin, Frank William, Fort Worth, Tex. (AUS) 

Harper, Harry Taylor, Jr., Augusta, Ga. 

Harrison, Meyer Max, Louisville, Ky. (AUS) 

Harvill, T(homas) Haynes, Dallas, Tex. (USNR) 

Haynes, Elmer, Madison, Wis. 

Hernandez-Morales, Federico, San Juan, P. R. 

Higgins, William Harrison, Richmond, Va. 

Holbrook, Arthur Andrews, Milwaukee, Wis. (AUS) 

. Jacobs, Sydney, New Orleans, La. 

Jennes, Sidney Weinberg, Waterbury, Conn. (AUS) 

Johnston, Elbridge Eugene, St. Johnsbury, Vt. 

Jordan, William Riely, Richmond, Va. 

Kelly, Frank Brazzil, Chicago, 111. 

Kilgore, F(ranklin) Hartman, Houston, Tex. 

Kirk, Norman Thomas, (MC), U. S. Army 
Kline, Edward Mahon, Cleveland Heights, Ohio 
Knight, Alva Allan, Chicago, 111. 

Koppe, Harold Fredrick, Dayton, Ohio 
Leedham, Charles Laurn, (MC), U. S. Army 
LeFor, Frank George, Yakima, Wash. 

Leopold, Henry Nathan, San Antonio, Tex. 

Levy, Jerome Sickles, Little Rock, Ark. (AUS) 

Levy, Robert Charles, Chicago, 111. (AUS) 

Lineberry, E (llis) Dice, Birmingham, Ala. 

Lippschutz, Eugene John, Buffalo, N. Y. (USNR) 

Loveman, Adolph Bernard, Louisville, Ky. (AUS) 

Luchi, Angelo Luigi, Wilkes-Barre, Pa. 

Lusk, Frank B., Chicago, III. (AUS) 

MacBryde, Cyril Mitchell, Clayton, Mo. 

MacNeal, Perry Scott, Philadelphia, Pa. 

Macpherson, Walter Everett, Los Angeles, Calif. 

Martin, John Walter, Jr., Cleveland, Ohio (USNR) 

Martin, Louis Everett, Los Angeles, Calif. 

Matthews, Edward de Saunhac, New Orleans, La. (AUS) 
Matthews, Morgan Whitsitt, Shreveport, La. 

Mignone, Joseph, New Haven, Conn. (USNR) 

Minter, Merton Melrose, San Antonio, Tex. 

Morgan, John Russell Egbert, Vancouver, B. C., Can. (RCAMC) 

* Advancement to Fellowship as of April, 1944. 
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Morrison, Maurice, Brooklyn, N. Y. 

Neff, Walter Scott, Virginia, Minn. 

O’Brien, George Francis, Chicago, 111. (AUS) 

Ogaard, Adolph Thompson, New Orleans, La. (AUS) 
Page, Irvine Heinly, Indianapolis, Ind. 

Pendergrass, Eugene Percival, Philadelphia, Pa. 

Penner, Abraham, New York, N. Y. (AUS) 

Pernokis, Evans William, Chicago, 111. (USNR) 

Peters, Frank Hart, New York, N. Y. 

Pleyte, Arthur A., Milwaukee, Wis. 

Powers, Bruce Rankins, Knoxville, Tenn. 

Quinlan, J(ames) William, Rochester, N. Y. (USNR) 
Reich, Nathaniel Edwin, Brooklyn, N. Y. 

Rothrock, Henry Abraham, Jr., Bethlehem, Pa. (USNR) 
Schmitt, George Fredrick, Jr., Rochester, Minn. (USNR) 
Schnitker, Maurice Arthur, Toledo, Ohio (AUS) 

Segal, Harry L., Rochester, N. Y. 

Shiflett, Emory Lee, Louisville, Ky. 

Slagle, George Willard, Battle Creek, Mich. (USNR) 
Smith, Frank Edward, Jr., New York, N. Y. (USNR) 
Smith, Joseph Alphonsus, Metuchen, N. J. 

Solomon, Walter Maximilian, Cleveland, Ohio (AUS) 
Steele, Brandt Ferguson, Indianapolis, Ind. (AUS) 

Steuer, Leonard Gerard, Cleveland, Ohio (AUS) 

Stuppy, George William, Chicago, 111. (AUS) 

Swartz, Frederick Charles, Lansing, Mich. (AUS) 
Teitelbaum, Myer, Detroit, Mich. (AUS) 

Temple, R(ufus) Henry, Kinston, N. C. (AUS) 

Thompson, J(oseph) Lawn, Jr., Washington, D. C. (AUS) 
Tumen, Henry Joseph, Philadelphia, Pa. 

Vaughn, Louis Dysart, Rochester, Minn. (AUS) 

Vorzimer, Jefferson Jonas, New York, N. Y. 

Waddill, J(ames) Franklin, Norfolk, Va. (AUS) 

Walsh, John Joseph, Pottsville, Pa. 

Wardrip, Buford Haven, San Jose, Calif. 

Warren, Charles Ford, Brooklyn, N. Y. 

Warren, Daniel Davis, Waco, Tex. 

Way, Karl Duren, Akron, Ohio 

Wiener, Alexander Solomon, Brooklyn, N. Y. 

Wilfong, Clavel Tyrus, Roanoke, Va. 

Wirtschafter, Zolton Tillson, Cleveland, Ohio (AUS) 

Elected to Associateship 

Adams, M. Vaun, Mobile, Ala. 

Agerty, Horst Albert, Merion, Pa. (AUS) 

Anderson, Forrest Nelson, Los Angeles, Calif. (AUS) 
Archinard, John Joseph, New Orleans, La. (AUS) 

August, Myron, Cleveland, Ohio 
Babey, Andrew Michael, Brooklyn, N. Y. 

Baker, Lynne Elmer, Jacksonville, Fla. (USNR) 

Baker, Russel Lobach, Gaston, Ore. (AUS) 

Ballinger, Joseph, New York, N. Y. 

Barbato, Lewis, San Antonio, Tex. (AUS) 
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Beck, Luther Clagett, Honolulu, T. H. 

Benenson, William Osier, Napanoch, N. Y. (AUS) 
Benton, Louis Joseph, Ogdensburg, N. Y. (AUS) 
Best, Gorden Newall, Council Bluffs, Iowa 
Boland, Edward Ward, Los Angeles, Calif. (AUS) 
Boylston, George Arthur, Wilmette, 111. (AUS) 
Bronstein, Lewis Herman, New York, N. Y. (AUS) 
Burgert, Paul Haskell, Lake Forest, 111. 

Burney, Leroy Edgar, U. S. Public Health Service 
Buttorff, Gordon Stephen, Louisville, Ky. 

Caldwell, David Martin, Pittsburgh, Pa. 

Caldwell, Hayes Woodrow, Rochester, Minn. (AUS) 
Campbell, Joseph Lester, Ulster, Pa. (AUS) 

Candel, Samuel, Brooklyn, N. Y. (USNR) 

Cannon, Edward Aloysius, North Bergen, N. J. 
Carnicelli, Thomas John, Framingham, Mass. 
Carpenter, Gurth, Los Angeles, Calif. 

Carroll, Howard Bertram, Chicago, 111. 

Chester, William Patrick, Detroit, Mich. 

Christie,- Harry C., New York, N. Y. 

Coggeshall, Howard Cranor, Boston, Mass. (AUS) 
Crago, Felix Hughes, Great Falls, Mont. (AUS) 
Cramer, Charles, Jackson Heights, N. Y. 

Crane, A(ugust) Reynolds, Brooklyn, N. Y. 

Davidge, Lucious Lamar, Shreveport, La. (AUS) 
Davis, John Preston, Winston-Salem, N. C. (AUS) 
Del Duca, Vincent P., Camden, N. J. (AUS) 

Dublin, William Brooks, Fort Steilacoom, Wash. 
Duncan, Charles Newton, Dallas, Tex. (USNR) 

Dunn, William LeRoy, Washington, D. C. 

Dyer, John Lewis, New Orleans, La. (AUS) 

Eichert, Herbert, Jacksonville, Fla. (USNR) 

Ellis, Mackinnon, Bryn Mawr, Pa. (USNR) 

Engle, David Edwin, Elmhurst, 111. (AUS) 

Epstein, Samuel, Brooklyn, N. Y. 

Fahlstrom, Stanley, Chicago, 111. (AUS) 

Ferry, John Lu'mice, Akron, Ind. (AUS) 

Foltz, Eliot Eugene, Chicago, 111. 

French, A (dam) James, Ann Arbor, Mich. (AUS) 
Garry, Mark William, Milwaukee, Wis. 

Gettelfinger, Wilfrid Charles, Louisville, Ky. 

Gillespie, Delmar Robert, Rochester, Minn. (AUS) 
Gilmour, Monroe Taylor, Charlotte, N. C. 

Greenwood, Edward David, Topeka, Kan. (AUS) 
Guthrie, Morris Baker, Columbus, Ohio (AUS) 
Hackler, Robert Hardin, Jr., Washington, N. C. 

Hall, William Earle Brandon, Port Huron, Mich. 

Ham, George Caverno, Charlottesville, Va. (AUS) 
Hamlin, Percy Gatling, Williamsburg, Va. (AUS) 
Harrington, Peter Francis, Providence, R. I. 

Hartwell, Alfred Stedman, Honolulu, T. H. 

Heffner, Bain Lafayette, Boston, Mass. (AUS) 

Hing, Ng William, Arecibo, P. R. (AUS) 

Irvine, Jed Hotchkiss, New York, N. Y. 
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Jacobson, Samuel Maurice, Cumberland, Md. 

Janjigian, Edward Rupen, Danville, Pa. (AUS) 

Kennedy, J(ames) Allen, Nashville, Tenn. (AUS) 

Keveney, John Joseph, Philadelphia, Pa. (AUS) 

Kneedler, William Harding, Philadelphia, Pa. 

Kubanek, Joseph Louis, Eloise, Mich. 

Landau, Frederick Louis, Jr., Bronxville, N. Y. (AUS) 

Laney, Richard Paul, Skowhegan, Maine (AUS) 

Learn, G(eorge) Emerson, Mt. Morris, N. Y. 

Lehnhoff, Henry John, Rochester, Minn.' (AUS) 

Liggett, Robert Samuel, Denver, Colo. (AUS) 

Lloyd, Leo Walter, Denver, Colo. (AUS) 

Lohr, Oliver Willison, Saginaw, Mich. 

Madison, Frederick William, Milwaukee, Wis. 

Manning, Isaac Hall, Jr., Durham, N. C. (AUS) 

Martin, Thomas Wilson, Pittsburgh, Pa. (AUS) 

McEvoy, Francis Joseph, Royal Oak, Mich. (USNR) 

McKean, George Thomas, Detroit, Mich. (AUS) 

Midelfort, Christian Frederik, Eau Claire, Wis. 

Mitchell, Robert Hartwell, Plainview, Tex. (AUS) 

Modell, Walter, New York, N. Y. 

Monto, Raymond Walter, Detroit, Mich. (AUS) 

Murphy, Paul, St. Louis, Mo. 

Muse, Joseph Ennalls, Jr., Baltimore, Md. (AUS) 

Nicholson, William McNeal, Durham, N. C. 

Ochs, Louis, Jr., New Orleans, La. (AUS) 

Patton, Paul Bellmonte, Philadelphia, Pa. (AUS) 

Peasley, Elrnus Day, Raleigh, N. C. (AUS) 

Peters, Carey Moss, Boston, Mass. (AUS) 

Peters, Gustavus Alfred, Rochester, Minn. 

Peters, Michael, Telford, Pa. (AUS) 

Peterson, Heyes, Wheeling, W. Va. (USNR) 

Power, Paul Herschell, Waco, Tex. 

Rattigan, John Patrick, Brighton, Mass. 

Revell, Samuel Thompson Redgrave, Jr., Baltimore, Md. (AUS) 
Ropes, Marian Wilkins, Boston, Mass. 

Ross, Edward Still, Dallas, Tex. (USNR) 

Rotkow, Maurice Julian, Des Moines, Iowa (AUS) 

Ruskin, Arthur, Galveston, Tex. 

Saphir, William, Chicago, 111. (AUS) 

Scherlis, Sidney, Baltimore, Md. (AUS) 

Schuck, Carl Alfred, St. Louis, Mo. (AUS) 

Schultz, Arthur Francis, Newport, Ky. (AUS) 

Senekjie, Harry Archak, New Orleans, La. 

Shenson, Ben, San Francisco, Calif. 

Shpiner, Leonard Benjamin, Boston, Mass. (AUS) 

Siver, Robert Hutton, Cockeysville, Md. 

Sokolov, Raymond A., Detroit, Mich. 

Solovay, Hyman U., Brooklyn, .N. Y. (AUS) 

Spellberg, Mitchell Abraham, Chicago, 1117 (AUS) 

Stone, Charles Frederic, Jr., Atlanta, Ga. (AUS) 

Sunday, Stuart Dos Passos, Baltimore, Md. (AUS) 

Swinny, Boen, San Antonio, Tex. (AUS) 

Swirsky, Morgan Yale, New Haven, Conn. 
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Tesler, James, Brooklyn, N. Y. 

Thomas,' Lawrence Jay, Washington, D. C. 

Vander Meer, Ray(mond), Grand Rapids, Mich. (AUS) 
Vinal, Raymond Gould, Norwell, Mass. (AUS) 

Von Schulz, Augustine Paul, Baltimore, Md. 

Warrick, George Wilks, Birmingham, Ala. (AUS) 
Warshawsky, Harry, West Lebanon, N. H. 

Weinberg, Samuel Joseph, Los Angeles, Calif. (AUS) 
White, Asher Abbott, Minneapolis, Minn. 

Wiesel, Bertram Hirsh, Tuscaloosa, Ala. 

Willett, Forrest Munroe, San Francisco, Calif. (AUS). 
Willis, Charles Alfred, Birmingham, Ala. 

Wilner, Paul Robert, Washington, D. C. (AUS) 

Wilson, Charles Pearson, Portland, Ore. 

Wilson, Walter Howard, Greenville, N. C. (AUS) 
Wollenweber, Henry L., Baltimore, Md. 

Woods, Robert Max, Milwaukee, Wis. (AUS) 

Wright, Robert Broy, Baltimore, Md. 

Zimmerman, Bruce, Seattle, Wash. 

Zindler, George Alexander, Battle Creek, Mich. 


A. C. P. to Have Election of Officers, 1944 

At a meeting of the Board of Regents of the College, November 20, 1943, at 
Philadelphia, it was voted unanimously to hold a limited Annual Session in the Spring 
of 1944 for the chief purpose of electing Officers, Regents and Governors and to 
conduct an Annual Business Meeting. The date of the meeting will be announced 
at least 'one month in advance; it is probable that the meeting will be held in Phila- 
delphia at the time of the customary Spring Meeting of the Board of Regents and 
of the Board of Governors. 


SPECIAL NOTICE 

A course in Electrocardiographic Interpretation for graduate physicians will be 
given at Michael Reese Hospital by Dr. Louis N. Katz, Director of Cardiovascular 
Research. The class will meet" each week, starting Thursday, February 17, for 12 
weeks, from 7 :00 to 9 :00 p.m. 

Further information and a copy of the program may be obtained on application to 
the Cardiovascular Department, Michael Reese Hospital, Chicago, 111. # 
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OBITUARIES 

DR. WILLIAM OSLER ABBOTT 

Dr. William Osier Abbott, of Philadelphia, died at Waquoit, Massachu- 
setts, on September 10, 1943. He was a victim of myelogenous leukemia. 
The diagnosis was made in May of 1942, within a week after his arrival, as a 
Major with the 20th General Hospital, at Camp Claiborne, Louisiana, his 
first assignment in the Army. On account of his affliction he was honorably 
discharged from the military service on the following September 28, but 
already before that time had decided to devote the rest of his life to an in- 
vestigative attack on the disease that he had acquired. On his return to 
civil life and apparently with scant thought for his personal welfare, he threw 
himself into his new research problem with the same industry, enthusiasm 
and earnestness that he had previously displayed in his gastrointestinal in- 
vestigations. He died in the midst of his hematological work, but for- 
tunately, since it was sponsored by, and was a part of a larger investigative 
effort being conducted by the Memorial Hospital group in New York City, 
under the direction of Dr. Cornelius P. Rhoads, significant results to which 
he made some contribution may yet be obtained. 

Dr. Abbott’s more important contributions to medical knowledge, how- 
ever, were in the field of gastroenterology. Following his graduation in 
1928 from the University of Pennsylvania Medical School, he had his intern- 
ship in the University Hospital, then became associated with the Gastro- 
intestinal Section of the Medical Clinic of that institution, and in 1941 was 
made an Assistant Professor of Medicine in his Alma Mater. For three 
years (1931-34) he was also connected, on a part-time basis, with the Uni- 
versity’s Department of Pharmacology, where he secured invaluable training 
under the direction of Dr. A. N. Richards. This experience in physiology 
intensified his interest in the type of investigative work then underway in 
the Gastrointestinal Clinic and undoubtedly aided in his significant con- 
tributions to the development and the use of an intubation method for 
studies of intestinal function, and later, in cooperation with Dr. Charles G. 
Johnston, to the application of the new technique to patients with obstruction 
of the bowel. While the latter was his most dramatic and clinically useful 
accomplishment, his original studies on various aspects of the physiology of 
the human digestive tract are doubtless equally important. In all he pub- 
lished about forty papers on medical topics, most of them on the subject of 
small intestinal intubation, but he also was the author of a characteristically 
whimsical article on “The Problem of the Professional Guinea Pig” and, 
just before his death, of one on “Trends in Cancer Research.” 

He was the son of the late Dr. Alexander C. Abbott, a professor of bac- 
teriology and of public health and hygiene at the University of Pennsyl- 
vania. His mother was a niece of Sir William Osier, whom Dr. Abbott 
resembled physically and in many of his other traits, especially in his whim- 
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sicality, versatility, and capacity for work. In spite of this he never referred 
to his greatuncle, preferring recognition only on the basis of personal ac- 
complishments. 

He was a member of most of the important national societies to which 
an internist is eligible : in addition to his Fellowship in this College, he was a 
member of the Society for Clinical Investigation, the American Clinical and 
Climatological Association, the American Gastroenterological Association 
and the Association of American Physicians. He also was a Fellow of the 
College of Physicians of Philadelphia and a member of the Charaka Club 
of New York and of the Interurban Clinical Society. He was largely 
responsible for the success of a combined “Exhibit on the Small Intestine,” 
which, in 1935, received a “Special Certificate of Honor” from the American 
Medical Association, the “First Award” of the Radiological Society of 
North America and the “Gold Medal” of the American Roentgen Ray 
Society. 

Dr. Abbott’s tastes were simple. He loved nature and was an accom- 
plished fisherman and sailor. His athletic interests were limited to fencing 
in college, where he was the local champion. He spent his leisure time with 
his family, and as much of it as possible on Cape Cod. His special interest 
in the natural sciences is indicated by the fact that, on preparing to leave for 
the Army, he secured various standard textbooks on geology, stating that 
he knew less about that particular science than any other. Indeed, even 
before he fell ill in Louisiana, he had described in letters to friends certain 
observations on the geological phenomena of that locality. 

In all of Dr. Abbott’s personal relationships he was quiet, stimulating and 
cooperative. He thought straight and was original, practical and scientific 
in his approach to all new problems. Under stress, as well as in the ordinary 
walks of life, he was efficient, resourceful and ingenious; and always, as was 
amply demonstrated in his final illness, he was courageous. He was a leader 
and an inspiration to all who worked with him. He will be sorely missed, 
not only by his family, to whom he was unusually devoted, but by a wide 
circle of friends and acquaintances, including especially many of the active 
clinical investigators throughout the country. 

• T. Grier Miller, M.D., F.A.C.P. 

DR. JULIAN MAST WOLFSOHN 

Dr. Julian Mast Wolfsohn died at Stanford University Hospital in San 
Francisco, California, July 1, 1943, following an operation for acute in- 
. testinal obstruction. 

Dr. Wolfsohn was born in San Francisco, California, in 1883. He ob- 
tained the degrees of A.B. in 1905, and M.S. in 1907, from the University 
of California. He graduated from the Johns Hopkins University School of 
Medicine in 1911. On return to California he joined the staff of the Leland 
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Stanford, Jr., Medical School at San Francisco in 1912. Over a period of 
.years he advanced to Clinical Professor of Medicine. He was. attached to 
the staffs of the San Francisco Hospital and the Hospital for Women and 
Children as Neuropsychiatrist; to the staff of the Mount Zion Hospital, San 
Francisco, as consulting Neurologist. 

In 1917 Dr. Wolfsohn entered the service of the U. S. Army Medical 
Corps in World War I, and was for a time stationed in London, .England. 
After two years he returned to civilian life in San Francisco, taking up 
again his work in Neurology and Neuropsychiatry. He became consulting 
Neuropsychiatrist to the Veterans’ Administration Facility at Fort Miley 
and the Alcatraz Penitentiary, San Francisco. 

Dr. Wolfsohn was a diplomate of the American Board of Psychiatry and 
Neurology; a member of the San Francisco Medical Society, California State 
Medical Society and the California Academy of Medicine. In 1921 he be- 
came a Fellow of the American College of Physicians. Other memberships 
were: — Fellow of the American Medical Association and member of the 
San Francisco Neurological Society. 

During the past few years prior to his death, Dr. Wolfsohn was forced to 
limit his professional activities owing to chronic illness. He is survived by 
his widow and two sons. 

Ernest H. Falconer, M.D., F.A.C.P., 

Governor for Northern California 

DR. ROBERT COPELAND MOONEY 

Dr. Robert Copeland Mooney, Fellow of the American College of Phy- 
sicians since 1931, died in Worcester, New York, on October 4, 1943, from 
cardiovascular disease after a five months’ illness. 

Dr. Mooney was born in Worcester, New York, on March 23, 1883. 
He was graduated from the Albany (New York) Medical College in 1908, 
following which he served an interneship in the Albany Memorial Hospital, 
continuing in postgraduate study at Harvard University and the Trudeau 
School of Tuberculosis. In 1910 he entered private practice at Speculator, 
New York, continuing there until 1916, when he moved to Gloversville, New 
York, and engaged in the general practice of medicine until 1918. He 
served as First Lieutenant, Medical Corps, United States Army, during 
World War I from 1918 to 1920. After his release from military service, 
he associated himself with the U. S. Public Health Service, later being trans- 
ferred to the U. S. Veterans Bureau and Veterans Administration. From 
the beginning of his service in 1921 with the U. S. Public Health Service, 
he served at many stations, where his ability as a diagnostician was demon- 
strated. For several years prior to his death, he was a Senior Medical Con- 
sultant assigned to the Board of Veterans Appeals, Veterans Administration, 
Washington, D. C. 
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Dr. Mooney was a man of broad attainments and an ardent student, 
never tiring in his endeavor to keep in touch with modern medicine. His. 
death is lamented by all who knew him. 

Charles M. Griffith, M.D., F.A.C.P. 


DR. WALTER RALPH STEINER 

Dr. Walter R. Steiner died at the Hartford Hospital, Hartford, Con- 
necticut, November 5, 1942. His health had been failing for several years, 
and in the spring of 1942 he developed an epidural abscess with generalized 
staphylococcic sepsis. The abscess was drained and the sepsis was con- 
trolled by penicillin, but a series of cerebral thrombi ensued which finally 
proved fatal after an illness of five months. 

Dr. Steiner was born November 18, 1870, in Frederick County, Mary- 
land, a descendant of Jacob Steiner, a German immigrant who settled in 
Maryland early in the 18th Century. Steiner’s father, Lewis Steiner, also 
a physician, spent most of his professional life as a teacher of Chemistry and 
Pharmacy and his latter years, as a librarian. Walter Steiner inherited his 
father’s scholarly tastes and love of books. His mother, Sarah Spencer 
Smyth, was a native of Guilford, Connecticut, where Dr. Steiner spent many 
summers in his youth. * 

Walter Steiner received his academic training at Yale, obtaining his' 
A.B. in 1892. After two years of graduate work in Chemistry and Biology 
at Johns Hopkins University, he entered the second class of the newly- 
established Hopkins Medical School, receiving his M.D. in 1898. Then 
followed a two year appointment as house officer in the Johns Plopkins Hos- 
pital, where he served under Osier, Halsted and Kelly. At the close of this 
interneship in 1900 he settled in Hartford. 

Steiner’s training and ability were early recognized in Hartford, and 
in 1901 he was appointed Pathologist and Bacteriologist to the Hartford 
Hospital. In 1905 he became also an Assistant Physician, and from 1908 to 
1934 was an Attending Physician. As he became better known to the 
profession in Hartford and New Haven Counties, he received appointments 
as Consulting Physician to the Hartford Orphan Asylum, the Hartford 
Municipal Hospital, and the general hospitals in the neighboring cities of 
Meriden, Middletown, Manchester, New Britain, and Torrington. ’ 

Dr. Steiner was actively interested in both local and national medical 
societies. He took a lively interest in the affairs of the Hartford City, 
Hartford County, and Connecticut State Medical Societies. Of the last 
named he was Secretary from 1905 to 1912, Chairman of the Council from 
1929 to 1933, and President in 1934-5. In all these capacities he exerted a 
pronounced influence on the policies of the Society. Dr. Steiner also repre- 
sented Connecticut in the House of Delegates of the American Medical 
Association for many years and, in addition, was a member of the Associa- 
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tion of American Physicians, the Clinical and Climatological Association, the 
Medical Library Association, the American Association of the History of 
Medicine, and the Charaka and Beaumont Historical Clubs. He was for 
many years Secretary of the Congress of American Physicians and Surgeons. 

Aside from his hospital and Medical Society activities, Walter Steiner’s 
contributions to medicine were mainly along two lines; (1) his lifelong 
devotion to the library of the Hartford Medical Association, and (2) his 
contributions to medical literature. 

As librarian to the Hartford Medical Society, he built up a collection 
of over 22,000 volumes, including complete files of the important medical 
journals. His labors were recognized by his colleagues who, during his 
lifetime, named the institution the Walter R. Steiner Library. 

Dr. Steiner’s most important writings were historical, and he was par- 
ticularly interested in the early New England practitioners, both clerical 
and lay. He had a fund of information regarding these worthies and wrote, 
among others, of Elisha North, Elisha Perkins, Lemuel Hopkins, William 
Beaumont, and Nathan Strong. He published also several treatises for 
text books, and clinical articles on such varied subjects as venous thrombosis, 
dermatomyositis, hereditary hemorrhagic telangiectasia, focal and general 
infection, and diseases of the muscles. 

In the death of Walter Steiner, the profession of the United States 
has lost an authority on some phases of medical history and of medical 
practice, and the people of Connecticut have lost an able, humane, and ac- 
complished practitioner and a public servant of high ideals. 

George Blumer, M.D., F.A.C.P. 


DR. WILLIAM HENRY LOHMAN 

Dr. William Henry Lohman was born in West Orange, N. J., and died 
at his home in Brooklyn, N. Y., August 8, 1943. He received his medical 
degree at Columbia University College of Physicians and Surgeons in 1904 
and spent the following year as resident pathologist and two years thereafter 
as intern at the Brooklyn Hospital. Most of Dr. Lohman’s professional life 
was centered at the Brooklyn Hospital, where he rose to the rank of Chief 
Attending Physician in the year 1925, and continued to direct the Medical 
Division until his death. Earlier he spent a few years in the Outpatient 
Department of the Long Island College Hospital and taught Physical Diag- 
nosis while he was there. In 1931 the Brooklyn Hospital became associated 
with the Long Island College of Medicine and Dr. Lohman was given the 
direction of the medical teaching with the rank of Professor of Clinical 
Medicine, a responsibility to which he gave much time and thought. In the 
meantime, he had given several years of service as Physician and Physician- 
in-Chief to the Brooklyn Thoracic Hospital. He was Consulting Physician 
to St. Johns Hospital and to the North Country Community Hospital in 
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Glen Cove, and for many years was a member of the Advisory Committee 
on Pneumonia Control, New York City Department of Health. During 
the First World War he served as Lieutenant in the U. S. Navy, serving as 
Chief of the Medical Service in Navy Base Hospital No. 1, Brest, France, 
and of the Camp Hospital No. 15, A.E.F. He was a member of the Kings 
County and New York State Medical Societies and was a Fellow of the 
American Medical Association, New York Academy of Medicine and the 
American College of Physicians (1937) and was a diplomate of the Ameri- 
can Board- of Internal Medicine. 

Dr. Lohman was an accomplished internist, a wise and quiet gentleman, 
and a teacher whose influence will be felt for many years. 

Tasker Howard, M.D., F.A.C.P., 

Brooklyn, N. Y. 

DR. EDMUND PENDLETON SHELBY 

Dr. Edmund Pendleton Shelby, F.A.C.P., Venice, Florida, died at Lex- 
ington, Kentucky, September 22, 1943, of carcinoma, at the age of 76. 

Dr. Shelby was born November 26, 1866. He received his A.B. degree 
(1887) and his A.M. (1908), from the University of Kentucky. His 
medical training was received at New York University Medical College 
(1891). He interned at the Jersey City Hospital, 1891-92, and was later 
pathologist at the New York City Hospital. From 1897 to 1899, he was 
Director of the New York City Branch of the Loomis Sanatorium. From 
1918 to 1934, he was Clinical Professor of Medicine at the University and 
Bellevue Hospital Medical College, New York City. He then removed to 
Venice, Florida, becoming Consultant in Medicine to the Florida Medical 
Center. 

Dr. Shelby had been at one time President of the New York Pathological 
Society; also at one time Chairman of the Section on Medicine of the New 
York Academy of Medicine. He was a member of the Sarasota County 
Medical Society and Florida Medical Association. He was a Fellow of the 
American Medical Association, and had been a Fellow of the American 
College of Physicians since 1920. 
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